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The report cover shows an extract from a letter written by George 
Stephenson (1781-1848) to the Right Honourable H. Labouchere, 
President, Board of Trade (U.K.). Mr. Stephenson is known as the 
‘father of the modern railway system’. His letter concerns the need, 
even in those days, to ensure that the technological and human 
elements of the railway system were properly co-ordinated. 
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The Honourable Benoit Bouchard, P.-C. M.P. 
Minister of Transport 

Transport Canada Building 

Place de Ville, Tower C 

25th Floor, 

330 Sparks Street 

OTTAWA, Ontario 

K1A ON5 


Dear Minister: 


It gives me great pleasure on behalf of the Toronto Area Rail 
Transportation of Dangerous Goods Advisory Council 
(Task Force) to present you with our Final Report. 


In March, 1986, the Task Force was appointed to conduct a 
comprehensive examination of the flow of dangerous goods 
through the Toronto Area rail network and to report to you 
on our findings, conclusions and recommendations. Our 
mandate was to report on options to improve public safety 
and their related costs. Specifically we were to inquire into 
and report on the feasibility of rerouting or relocating rail 
traffic transporting dangerous goods as well as examining 
additional safety requirements. 
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Now, two years later, we have come to the end of what my 
colleagues and I believe has beena most comprehensive study 
- probably the most extensive of its kind ever undertaken. This 
has involved an extraordinary range and depth of work, 
particularly where it required a good deal of original research 
to address the concerns of those who have a deep and abiding 
interest in enhancing public safety. 


We hope that our recommendations will assist you in advanc- 
ing the cause of public safety in the transportation of 
dangerous goods by rail. 


Harold Gilber 


Chairman 
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The Minister of Transport established the Toronto Area Rail 
Transportation of Dangerous Goods Task Force in March, 
1986. This Summary Report provides an overview of our Final 
Report to the Minister, outlining our major observations, 
conclusions and recommendations. 


Our conclusions are based on what we believe has been the 
most comprehensive study of the transportation of dangerous 
goods by rail ever undertaken. We would like to thank the 
many organizations, countries, elected officials and consult- 
ants who made this study possible. In particular, we would 
like to thank our staff and the members of the public who, as 
individuals or as groups, took the trouble to make their views 
known. Our work could not have been completed without 
their help. 


Our study took two years to complete and examined a wide 
range of complex rerouting, relocation and safety issues. 
Summarizing such a work tends, by necessity, to simplify the 
depth of thought and discussion behind our final conclusions 
and recommendations. 


We urge anyone seeking more detailed information on our 
study to consult our full Report, and the 13 volumes of 
working papers which include: 

Summary of Consultants’ Reports 

Mi Public Perception Survey Study 

i Routes Study 

li Risk Assessment Study 

i Risk Management Study 

li Speed Study 

H Technology and Safety Administration Study 

@ Buffers Study 

mi Land Use Study 

lm Emergency Preparedness and Response Study 

H Public Submissions (including analyses) 
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Requests for information on how to obtain any of the above 
should be addressed to: 


Mr. Michael Salib 

Intergovernmental and eas Affairs 
Transport Canada 

Dangerous Goods Directorate 

The Canada Building, 14th Floor 

344 Slater Street 

Ottawa, Ontario 

Canada K1A 0N5 

(Tel. No. 613-990-1132) 


All but one member of the Task Force have given their support 
to this Summary Report. 


This has been a challenging assignment. The focus of our 
concern has been Canada’s largest metropolitan region — one 
where any accident involving dangerous goods could put the 
health and safety of large numbers of people at risk. We are 
pleased to have been able to contribute our services. 


Toronto Area Rail 
Transportation of Dangerous Goods 
Task Force 
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Transportation of dangerous goods by rail is not a new phe- 
nomenon, but in recent years it has caused increasing public 
concern. The 1979 Mississauga derailment of a train carrying 
propane and chlorine, which caused the evacuation of almost 
a quarter million people, is one reason for this concern, but it 
is not the only one. Other rail accidents, the Bhopal chemical 
accident in India, and the Chernoby] nuclear accident in the 
U.S.S.R. have all heightened public awareness of the risks 
involved with dangerous substances. 


In March 1986, the Minister of Transport established the 
Toronto Area Rail Transportation of Dangerous Goods Task 
Force. We were asked to enquire into: 


M@ the feasibility of rerouting or relocating rail traffic 
carrying dangerous goods in the Greater Toronto Area; and 
M any additional requirements governing the safe 
transportation of dangerous goods by rail. 


Dangerous goods are products which, if released in a rail 
accident, can have a harmful effect on humans, animals and 
the environment. There are over 3000 of these products - all 
classified under a system established by the United Nations 
and expanded to meet North American requirements. 


For this Summary Report, three simplified classifications 
have been used: 


MM Special Dangerous Commodities - which include sub- 
stances such as explosives, toxic or corrosive gases and liq- 
uids, and which could cause significant harm beyond the im- 
mediate rail right-of-way if released (i-e., chlorine, propane, 
and anhydrous ammonia). 

—™ Dangerous Commodities - which include substances 
which generally cause harm only within the right-of-way if 
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released (i.e., gasoline). Some of these products may cause 
harm beyond the rail right-of-way. 

lH Dangerous Goods - which include both Special Dangerous 
Commodities and Dangerous Commodities. 


- A narrow interpretation of our mandate might suggest a 
_ purely technical task — examining the feasibility of rerouting 
or relocating rail lines from an engineering or operational 


point of view. 


However, we did not interpret our mandate in this way. We 
were asked to examine ‘feasibility’ in the widest possible 
context, and to determine the economic and social costs or 
benefits involved in rerouting or relocating rail traffic. In our 
view, this meant we had to look at the way different rerouting 
or relocating options would reduce — or increase — the risk 
to public safety. Rerouting as an engineering exercise in itself 
would be of little interest. 


In fact, we felt that our mandate was first and foremost one of 
public safety. Rerouting or relocating were considered only 
as possible means to that end. We realized that many other 
things could and should be done now to enhance public safety, 
whether or not rail lines were rerouted or relocated at some 
later date. We could not do our job if we limited our attention 
to rerouting and relocating alone. 


Our mandate focused on the rail system in the Greater Toronto 
Area, as shown in Exhibit S-1. But the rail system in Canada 
is a continuous network from coast to coast. It would be 
difficult for one part of the system to be safe, if the system as 
awholeis unsafe. This meant we had to consider more general 
questions about how railways operate, and how they are 
regulated in Canada. 


We commissioned a number of Consultants to assist us in 
examining a variety of issues; their reports were invaluable, 
and are available as separate volumes. 


We also carried out extensive studies on ourown. Wesent 
questionnaires to eleven countries and fifteen States in the 
USA We held discussions with the regulatory and rail inspec- 
tion personnel in Canada, the USA and Great Britain. We 
toured the rail network in the Greater Toronto Area and 
visited some of the best railway laboratories and testing 
facilities in the world. | 
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We also maintained a continuous public consultation pro- 
gram. We heard 64 presentations; received 125 submissions; 
and held widely-advertised public information sessions, fol- 
lowed by a further two days of public hearings. Municipal 
and Regional Councils were briefed twice, and elected offi- 
cials were continuously kept informed through periodic prog- 
ress reports. 


Part 2 of this Summary deals with the fundamental question 
of public safety and confidence in the way the transportation 
of dangerous goods by rail is managed. This was the one issue 
that dominated our deliberations right from the beginning. 
There is a severe communications gap between the general 
public and both the Regulator and the railways. We outline a 
number of measures to help close that gap, and ensure greater 
public accountability in rail safety. 
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Part 3 looks at a number of alternatives for rerouting and/or 
relocating dangerous goods rail traffic in the Greater Toronto 
Area. None of these options however would achieve dramati- 
cally lower levels of risk throughout the entire system when 
compared to that of the existing system. Consequently the 
majority of the Task Force believes that insufficient justifica- 
tion exists to warrant rerouting part of the system on the basis 
of risk reduction alone. However, rerouting should be consid- 
ered in the context ofa more comprehensive rationalization of 
the rail system, and plans must be made for its future devel- 
opment. 


Part 4 identifies a wide range of opportunities for improving 
the safety of the existing rail system. 


_ Regardless of which steps are taken, it is our view that every- 


thing that can be done to improve public safety, should be 
done. We hope that our deliberations on this important topic 
will advance the cause of public safety. 
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The question of public confidence in rail safety was not 
specifically mentioned in our mandate. But from the moment 
we began our consultations, this question and that of public 
safety were raised repeatedly. 


When trains are carrying dangerous goods, and in particular 
through high density urban areas, the public wants to be 
assured that everything that can be done is being done to 
ensure safety. From our findings, it appears that the public 
does not feel confident that this is the case, despite the fact that 
Canada’s railways have one of the best safety records in the 
world — and despite the fact that there has never been a 
fatality due to a dangerous goods rail accident in Canada. We 
have concluded that the reason for this lies, in large part, in the 
failure of those regulating and operating the railways to 
communicate effectively with the public in regard to the 
improvements that have been inplemented and are continu- 
ing to take place within the rail system. 


To understand how Public Safety is addressed by both the 
Regulator and the railways, we examined the structures and 
mechanisms in place governing the rail flow of dangerous 
goods. This examination included not only the past and 
present regulatory requirements, but the future requirements 
as outlined under legislation now being implemented. We 
also reviewed regulatory requirements in the USA and Eu- 
rope. 

rnd that in Canada, regulation has tended to bea costly 
and time-consuming process. Regulation has been achieved 
by issuing detailed specifications and operating require- 
ments, rather than by setting clearly defined safety objectives. 
The public has been confused by a highly-centralized, single 
regulatory inspection and accident investigation body, which 
gave the impression that there were insufficient checks and 
balances in place to ensure effective and impartial monitoring. 
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While the general public’s knowledge concerning the rail flow 
of dangerous goods is very low, the concern regarding a rail 
accident involving such products is quite high. There is a real 
need on the part of the public to learn more, but neither the 
Regulator nor the railways appear (until recently) to have 
recognized this need. Certainly the need has not as yet been 
satisfied. 


We found that databases, from which critical decisions are 
made, are inadequate and incomplete. 


We also found that a great deal of railway Research and 
Development is taking place within the railways (both in 
Canada and the USA), but that this Research and Develop- 
ment is uncoordinated. Asa result of this (rather than because 
of funding problems, we would suggest), facilities are not 
used to their full capacity, and Research and Development is 
not priorized in the interest of public safety. 


We found that the railways have established procedures to 
attempt to manage the large volume of rail traffic which flows 
daily back and forth across the Canada/USA border. But there 
are no formal, governmental mechanisms in place on the part 
of the Regulators. 


In general, we found that many changes need to be made in the 
regulatory and monitoring area governing the rail transporta- 
tion of dangerous goods. It is our view that the regulatory 
process must not only be objective and operating in the public 
good, it must also be seen to be doing so. 


Our recommendations in this area are: 


Who manages Safety in Canada 


@ The Minister of Transport, as the National Transportation 
Safety Manager, be fully committed to ensuring the safe 
operation of Canada’s rail system and that this commitment 
be publicly seen. 

@ Safety be assigned top priority in the transportation of 
dangerous commodities and that the promotion of safety be 
publicly tangible, visible and paramount. 


The Need for National Safety Targets 


@ National Safety Targets, developed in conjunction with the 
railways, and expressed in percentage terms (i.e., reduce rail 
accidents by X% a year), be established, promoted and 


monitored by the Minister of Transport and thatan accounting 
of the progress made towards this objective be given to the 
public from time to time. 

m@ The Minister of Transport, in establishing these safety 
objectives, place before the public the Canadian railway safety 
record compared with that of other jurisdictions and modes 
of see ea so that an accurate and fair judging can be 
made. 


Separation of Regulatory Functions 


M@ The legislation required to complete the separation of 
regulatory, safety inspection and accident investigation func- 
tions concerning the railways be given utmost priority. 


The Need for a Centralized, 
Multi-Modal Dangerous Goods Data Base 


m@ A comprehensive, ongoing review of dangerous products 
designation and classification be undertaken. 

@ Transport Canada’s Dangerous Goods Directorate be the 
only agency charged with compiling and promulgating the 
master classification listing (including special commodity 
designations) of all dangerous goods offered for transport. 
@ Transport Canada’s Dangerous Goods Directorate be given 
sole responsibility to establish accident and incident reporting 
criteria in conjunction with the user agencies. 

@ A centralized data base on the transportation of dangerous 
goods containing similar data elements between Canada and 
the United States, and maintained by each country’s respec- 
tive Regulator, with accessibility rights of others, be estab- 
lished. 


A Joint Canada/U.S.A. Commission to 
Establish Common Cross Border Standards 


@ A joint Canada/USA Rail Commission be established to 
ensure the formal communication necessary to facilitate uni- 
form safety standards governing the cross-border flow of rail 
cars between Canadaand the USA and that this Joint Commis- 
sion be mandated to work to improving the standards, thus 
improving safety. 

Hi Representation on this Commission be made up of five per- 
sons - one each representing the Canadian and USA Regula- 
tors; one each representing the American railroads (AAR) and 
the Canadian railways (RAC); and one neutral chairperson. 


Establishment of a Permanent Advisory Council on the Rail 
Transportation of Dangerous Goods 


H An Advisory Council, reporting to the Minister of Trans- 
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port, on the Rail Transportation of Dangerous Goods be made 
permanent and be so constituted in its membership as to fully 
represent all interested parties, including, to a significant 
degree, the general public. 

i The Advisory Council on the Rail Transportation of Danger- 
ous Goods be required to work closely with the Consultative 
Committee proposed in the new Railway Safety Act (Bill 
C105). 


Co-ordinated Regulatory Research and Development 


@ The Regulator have the capability of understanding, using, 
co-ordinating and, where necessary, undertaking Safety Re- 
search and Development as an aid to the promotion of public 
safety. 


The Need for an Independent Safety Audit Function 


li An Independent Operational Safety Audit function be es- 
tablished with a broad mandate for safety of transportation 
involving the rail system, the findings of which must be open 
to full public scrutiny. 

Hi The Independent Operational Safety Auditor report di- 
rectly to the Minister of Transport, in the same way as an 
internal auditor. 

@ Findings of the Independent Operational Safety Auditor be 
made available to both the regulatory and accident investiga- 
tion functions as well as any railway, shipper, receiver or other 
parties audited for subsequent action. 

i Steps be taken to ensure that the duties of the Operational 
Safety Auditor remain, and are seen to remain, separate and 
distinct from those of the Regulator and that this audit role not 
be perceived as an encroachment on the regulatory function. 


Speeding Up Accident Reports 


@ The federal Regulator ensure that investigations into dan- 
gerous goods accidents are initiated promptly; that the 60-day 
deadline for issuance of the results is met, and that follow-up 
action on deficiencies or faults shown in the investigator's 
report is launched without delay. 


Private Sidings — A Responsibility Gap 
@ The Railway Safety Act be amended to allow the Regulator 


to inspect all federally regulated railway cars, especially tank 
cars, regardless of their status. 


Communications and Community Interface 


M@ The railways should pay more attention to community 
information exchange and cooperation in order to provide 
greater assurance and appoint, as a normal business expense, 
a coordinator who would interface with municipalities and 
residents’ Associations on an ongoing basis. 

M@ Regional Municipalities within the Greater Toronto Area 
individually or collectively appoint a coordinator(s), at a 
senior level, who would interface with the railways and 
community groups. 

@ The railways, the Province of Ontario and Municipalities/ 
Regions establish, at a senior level, a formal liaison committee 
mechanism through which issues can be discussed and re- 
solved. 

@ Governments, at all levels, and the railways promote and 
encourage an increased level of knowledge and communica- 
tion within the general public in the area of the transportation 
of dangerous goods by rail. 
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Analysis of 
o Alternatives 


Term Option 
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At the outset of our study we identified six options for 
rerouting and/or relocating the rail flow of dangerous goods 
in Greater Toronto. However, an initial screening ruled out 
three of these options because of excessive costs; because of 
their detrimental environmental and community impacts; but 
most importantly because of the lack of benefits in terms of 
reducing risk to the public. This left us with the following 
three options for further study: 


i) The Existing System Corridor option: - under which Ca- 
nadian Pacific’s dangerous goods traffic would continue to 
move east-west through the middle of Halton and Peel Re- 
gions; through midtown Metropolitan Toronto; and through 
the south of Durham Region while Canadian National’s dan- 
gerous goods traffic would continue to move through Halton 
and Peel Regions, the southern part of York Region (just north 
of the Metropolitan Toronto boundary) and the south of 
Durham Region. Dangerous goods traffic to and from West- 
ern Canada would continue to move north-south via the 
MacTier Subdivision in the case of Canadian Pacific and via 
the Bala Subdivision in the case of Canadian National. 


ii) The Parkway Belt Corridor option: - under which both 
Canadian Pacific’s and Canadian National’s dangerous 
goods ‘through’ traffic would be rerouted into the Parkway 
Belt. This corridor was established asa transportation/utility 
right-of-way by the Ontario Provincial Government during 
the 1960s and 1970s on an east-west alignment immediately 
north of Mississauga and Metropolitan Toronto. This corridor 
is now occupied by hydro towers, underground utilities and 
the recently initiated Highway 407. This option would utilize 
some existing Canadian Pacific and Canadian National track- 
age but would require some new rail line as well. 


iii) The North Corridor option: - under which a completely 


new rail line would follow a more northerly alignment 
through the north of Halton and Peel Regions, travel through 
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the middle of York Region and then either the north or south 
of Durham Region depending on the sub-option chosen. This 
corridor option would avoid major existing, and planned, 
urban development to the year 2011, on a new rail line, and 
would have to be some 60 - 80 kilometers in length. 


The existing system provides a benchmark against which 
other options can be measured. The existing system has 
operated efficiently; it is well maintained; and it is serving the 
community it was designed to serve. We also concluded that 
the existing system would have to be retained for local traffic, 
even if 'through' traffic was rerouted to some other option. 
We studied one sub-option within the existing system, in 
which Canadian Pacific’s dangerous goods through traffic 
would be rerouted onto Canadian National’s Halton and York 
subdivisions. The Existing System sub-options are illustrated 
in Exhibits S-2 and S-3. 
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These alternatives use portions of the present Parkway Belt 
corridor, the Canadian National’s Halton and York Subdivi- 
sions and the Canadian Pacific’s Galt Subdivision. We devel- 
oped six sub-options for this Corridor depending on whether 
only dangerous goods trains would be diverted (sub-option 
B-1); whether all mainline freight trains would be diverted 
(sub-option B-2); and whether any new rail yards would be 
required (sub-option B-3). These three sub-options were di- 
vided further depending on whether a proposed by-pass 
around Thornhill and parts of Vaughan and Markham would 
be used. 


The Parkway Belt options are illustrated in Exhibits S-4, S-5 
and S-6. 
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Detail showing the differences in the 
corridor options B1A and B1B 
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The North Corridor would pass to the north of projected 
development to the year 2011. It would avoid communities 
and other populated areas, yet would lie south of the railway 
incompatible terrain north of the Georgetown, Caledon East 
and Oak Ridges areas . This option would use part of Cana- 
dian National’s Halton Subdivision west of Toronto; would 
require new construction in the North of the Greater Toronto 
Area on an east-west arc; and finally would join up with the 
existing Canadian National’s Kingston and the existing Cana- 
dian Pacific’s Belleville Subdivisions to the East. 


We studied three sub-options within the two proposed rout- 
ings in this area in order to determine the maximum and 
minimum range of benefits and disbenefits. Alternative C-1 
was the most northerly of these routings, requiring the most 
new trackage and rail yards. Alternative C-3 was the most 
southerly of the routing options studied in the North Corri- 
dor. Alternative C-2 followed the C-1 route but simulated a 
different traffic configuration than did Alternative C-1. These 
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sub-options are illustrated in Exhibits S-7, 8 and 9. Sub- 
options involving a bypass around the built-up areas in the 
Region of Durham were also studied. 


We calculated both the capital and annual operating costs, 
relative to the existing system, for each rerouting option. 
These are shown in 1987 dollars and are at a level of accuracy 
appropriate to this type of feasibility study (i.e.,+/-25%). The 
capital costs include the cost of land (except for buffer zones 
on new rail lines), new tracks and rail yards, bridges, switches 
and grade separations where necessary. Operating costs 
shown reflect only the increase or decrease that would be 
experienced by the railways over their present operation. We 
would stress that our analysis was on a relative and compara- 
tive basis for each option rather than determining the total 
operating costs of the railways. 
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Capital costs ranged from zero (0) dollars for the existing 
system (Alternative A-1) to $1.686 billion for our most north- 
erly option (Alternative C-2). Operating costs, on the other 
hand, ranged from an annual net saving of $1.6 million 
(Canadian National Railways would experience most of this 
saving because of shorter travelling distances) for one of the 
Parkway Belt options (Alternative B1A) to an annual net 
operating cost increase of $36 million for the most northerly 
North Corridor option (Alternative C-1). 


To determine the impact of our alternatives on communities, 
we measured the loss of developed or developable land, that 
would be required for new tracks. We also measured the 
‘barrier’ effects our options would have between communi- 
ties. To determine this impact, we used the length, in kilome- 
ters, of new rail line which might cause a visual intrusion. 
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The loss of developed or developable land went from zero for 
the existing system (Alternative A-1) to a high of 131.0 kilome- 
ters for the most northerly relocation option. On the other 
hand, the community ‘barrier’ measure indicated that the 
existing system and one of the Parkway Belt options had the 
highest barrier effects (219.3 kilometers and 219.4 kilometers 
respectively). 


We used three measures to indicate the effects our alternatives 
would have on the environment. As a rough measure of noise 
and vibration effects, we estimated the number of persons 
living within one kilometer on either side of any existing or 
proposed rail line. We counted the number of streams our 
proposed rail lines would cross. And we calculated the 
number of kilometers of rail line that would cross environ- 
mentally sensitive areas. 


For noise and vibration, the existing system, with its higher 
population proximity, exhibited the highest impact, with the 
most northerly alternatives exhibiting the least impact in this 
category. The existing system indicated the highest number of 
streams and rivers crossed. In terms of environmentally - 
sensitive areas however, the exact opposite was indicated, 
with the more northerly options crossing the Humber Valley 
and the Oak Ridges moraine. 


In order to measure the safety benefits achieved by rerouting, 
we needed to quantify the risk of a dangerous goods rail 
accident on each alternative. Since we were primarily inter- 
ested in the differences between each alternative, we used 
what is called the 'relative risk' approach. 


We measured the probability of the most hazardous types of 
accidents (those involving blast waves, fires and toxic gas 
clouds), using seven representative dangerous goods prod- 
ucts. These products were chosen to represent the more 
dangerous of the products normally carried in the Greater 
Toronto Area. 


We selected “statistical fatalities” as the measure of risk in- 
volved. Our consultants advise that sub-lethal injuries and 
property damage would occur in the same proportion as 
fatalities, so we feel that this measure provides for a reason- 
able comparison between the alternatives. 


The risk to the public in the Greater Toronto Area is estimated 
at 4.1 statistical fatalities per year for the existing rail system. 
This risk figure could be reduced to 2.5 statistical fatalities per 
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year (a 40% reduction) in the Parkway Belt options, and to an 
estimated 1.0 (a 75% reduction) in the North Corridor options. 


However, when considering risk on an absolute basis our 
consultants advised that the figures quoted may overstate the 
risk due to the assumptions and approximations made in 
their study. They estimated that the absolute or real risk is 
probably somewhere in the range of twice to one tenth the 
figures we used. Their professional judgement is that the real 
risk is probably one third of the figures quoted in our Report. 
The risk reduction figures are based on 1991 population fig- 
ures. These risk reduct ions would be altered to 35% and 67% 
for the Parkway Belt and the North Corridor respectively if the 
2011 population forecast figures were used. 


Exhibit S-10 summarizes our findings by evaluation criteria, 
for the alternatives we studied. 


Exhibit S-11 illustrates the relative risk by alternative. Exhibit 
S-12 shows the cost-to-risk ratio, demonstrating that different 
alternatives can achieve the same risk reduction, but at differ- 
ent costs. 


In addition to examining the rail system in the Greater Toronto 
Area as a whole, we also examined it segment by segment. 
Segmental risk is a relatively complex calculation involving 
the types and volumes of dangerous goods traversing a cer- 
tain area by rail. It also involves the meteorological, topogra- 
phical and population density characteristics (daytime and 
night-time) of that location, and combines all these with 
previously-determined human vulnerability and release 
data. 


We studied 45 different linear rail segments, each having 
varying lengths depending on their main line or switching 
characteristics; six rail yards; and the population at risk within 
four band widths of 250/500/1000/1000+ metres on all sides 
of the rail lines and yards mentioned above. 


Exhibits S-13 and S-14 outline the risk by segment. (Note: 
These two exhibits should be used together. For example, 
segment 06 on Exhibit S-13 will relate to segment A1-06 on 
Exhibit S-14.) 
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Exhibit S.10 
Evaluation Indices for 
Alternative Routes and 
Operating Plans 


1.0 Safety Impacts 
1.1 Societal Risk 1991 (average yearly fatalities) 
1.2 Societal Risk 2011 (average yearly fatalities) 


2.0 Community Impacts 

2.1 Loss of Developed Land (km) 
2.2 Loss Developable Land (km) 
2.3 Loss of Farm Land (km) 

2.4 Community Barrier Effects (km) 


3.0 Natural Environment Impacts 

3.1 Noise and Vibration Exposure (people) 

3.2 Visual Impact Effects (km) 

3.3 Water Quality / Aquatic Life Effects (crossings) 
3.4 Spec. Vegetation/ Wildlife Area Effects (km) 


4.0 Economic Effects 

4.1 Capital Cost ($ million) 

4.2 Operating Costs (capitalized) ($ million) 

4.3 Impact on Planned Commuter Service ($ million) : 
4.4 Buffers ($million) Refer to section 3.12 


* Capital costs shown are net of estimated return from sale of existing rail yards. 

Operating cost/savings have been capitalized over fifty years | 
Numbers in brackets denote potential cost reductions rather than costs. Actual cost 
reductions from impacts on rail commuter service would depend on negotiations 


between the railways and Go Transit if improved commuter services were to be 
implemented. ; 


Existing System Parkway Belt Corridor North Corridor 
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Segment detail of 
downtown Toronto 
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Total Societal Risk for Toronto Area Rail System 
= Sum of Societal Risks for all Segments = 
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4.1 Fatalities/Year 


Societal Risk Societal Risk Rate 
Segment Subdivision Length For Segment Along Segment 
(km) (Fatalities/Per Year)  (Fatalities/Year-km) 
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From this evaluation, we identified four areas of higher risk 
when compared to the other segments in the entire system. 
These were: 


High Risk Segments 
Societal 
Segment Risk Rate 
No. Description (Fatalities/yr./Km.) 


The Canadian Pacific Galt/ 
North Toronto Segment 
(3 kilometres) 


b) A1-06 The Canadian Pacific 


North Toronto Segment 
(9.1 kilometres) 


c) A1-20 The Canadian National York 
Segment (7.3 kilometres) 


d) Al-27 The Canadian National — 
MacTier/Weston Segment 
(7.1 kilometres) 


(While Segments A1-20 and A1-27 are included in the above listing, 
they are considerably lower in risk than Segment A1-05.) 


We have concluded that there is an uneven distribution of risk 
within the total rail system with the highest risk segment (.078 
estimated fatalities/km/year) having 26000 times more risk 
than the segment with the least risk ( .000003 estimated 
fatalities /km/year). This is due to increased population 
densities, land use, vehicular traffic densities, congestion, and 
street systems. All these are occurring in the same locations as 
increased rail congestion, which requires a larger number of 
switches and handling operations. 


At this point we wish to record the minority position of two 
Task Force members. They feel that the relative risk figures of 
4.1, 2.5 and 1.0 statistical fatalities used for the Existing Sys- 
tem, Parkway Belt and North Corridor alternatives may be 
viewed too literally. Since, as stated above, our consultants 
have indicated that the absolute risk lies somewhere between 
twice to one tenth of the figures we have used (but are 
probably about one third of our figures), and given the relative 
newness of this science, the minority Task Force members 
wish to emphasize that the risk figures should be viewed more 
as a range, with the real risk lying at about 1.4, .08 and .03 
respectively for the above alternatives. 


This minority position further wishes to stress that the line 
above which high risk is determined should also be viewed 
with some latitude. Our consultants have shown that risk of 
one statistical fatality in every 10 to 100 years equates to a 
societal risk rate of .020 and above - thereby identifying two 
Canadian Pacific and two Canadian National rail segments as 
‘high risk’. However, if the high risk rate had been set at .040 
and above, only the Canadian Pacific North Toronto Subdivi- 
sion segments would have been identified as high risk. It is 
their opinion therefore that care should be taken in selecting 
this high risk identifier, since it could have applications out- 
side the Greater Toronto Area. 


Since, however, the figures of 4.1, 2.5 and 1.0 have been 
substantiated and documented by our consultants; since any 
other figure is at best a professional judgement; and since we 
are, as stated on several occasions, undertaking a feasibility 
study of relative comparisons, we have continued to use the 
above figures throughout our Report. 


We have concluded that the existing system is generally safe. 
However, as we discuss in a later chapter, improvements can 
be made which would make the system even safer. While 
none of these improvements taken alone would provide a 
“giant step forward” in rail safety, taken together they would 
provide greater safety to the public in the Greater Toronto 
Area. 


With respect to rerouting and relocating the existing system, 
we concluded that such an undertaking is feasible from an 
engineering and operational point of view. This rerouting 
would reduce the risk over the entire system, and more 
importantly in the ‘high risk segments’ identified above. 
However, we have concluded that this risk reduction alone is 
not sufficient justification for us to recommend that rerouting 
or relocation be undertaken. (One member of our Task Force 
quite strongly believes that risk reduction alone is sufficient 
justification for this undertaking.) 


We believe rerouting should be considered within the context 
of a totally integrated and rationalized rail system for Greater 
Toronto. While this was not within our mandate, we do feel 
that there could be economic benefits for the railways, ship- 
pers and the public at large from the rationalization of at least 
part of the rail system. Furthermore, and of course this was 
clearly within our mandate, we believe that such a rationali- 
zation of the system could provide the opportunity to im- 
prove safety by reducing risk, especially in the high risk 
segments of the system. When both economic and safety 
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benefits are considered, there may be sufficient justification 
for this large undertaking. 


If rerouting and relocation does take place, we believe it could, 
as a first alternative, follow the Parkway Belt Options. The 
Parkway Belt offers the greatest opportunities for reduced 
track mileage, increased track capacity, and effective buffer- 
ing zo nes along the rail corridor. 


A ‘Joint Use Agency' may be an appropriate mechanism not 
only to implement rail rationalization, but to carry out the op- 
erational administrative needs as well, in order to assure fair- 
ness for both railways. 


We recommend immediate action to establisha Rail Rationali- 
zation Strategy Team made up of representatives from the 
Federal Government, the railways and the Province of On- 
tario, to determine the costs, benefits and administrative 
mechanisms of a rationalized network for at least part of the 
system in the Greater Toronto Area. 


If the Parkway Belt is found to be inappropriate, we recom- 
mend that this Team consider the North Corridor - particu- 
larly the more southerly of the sub-options, Alternative C3 -as 
a viable alternative. We acknowledge that the land would 
have to be zoned by the Province or acquired by the railways 
and the Federal Government. This would be a tremendous 
task. However, if a second corridor is needed to handle 
growth into the 21st Century, action is needed now to avoid 
the problems of encroachment that have occurred in the past. 


This has lead us to the question of how Governments can 
prevent this encroachment from happening in the future. We 
deal with this question under the heading of ‘Buffers’. 


Urban developments have been continually encroaching up 
o existing rail lines for many years, and this encroachment is 


» notreversible. However, buffering is still possible in areas not 


yet developed along existing and future rights-of-way. 


By a ‘buffer’, we mean more than a berm, ditch or wall; these 
are not effective protection in the event of a dangerous goods 
accident. A buffer is a strip of land separating rail lines from 
sensitive developments. This strip of land need not be sterile; 
development can be allowed, provided it is compatible with 
the rail lines. 


Establishing compatible-use buffer zones and guidelines on 
the redevelopment of lands adjacent to railways should be a 


priority, requiring the full cooperation of all levels of govern- 
ment. Leadership needs to be given in this area by the senior 
levels of government. 


The federal government, the Province of Ontario, Municipali- 
ties, the railways, and the general public would all benefit 
+ from our proposals. However, the primary responsibility lies 
with the federal government, since the railways fall under 
federal jurisdiction. 


_ The railways, like any corporation, must bear the normal costs 
of operating safely and responsibly within their competitive 
environment. But if society demands standards of safety 
above a reasonable limit, society should pay. The costs of 
rerouting and of providing buffering, for a system that is 
already reasonably safe, is therefore in our view a federal 
responsibility. 


The Province of Ontario and Municipalities are responsible 
for planning and administering land use. It is their responsi- 
bility to ensure that rerouting and buffering proceeds 
smoothly and that, with their cooperation, public safety is 
enhanced. 


Our recommendations concerning rerouting are: 


Abandonment and Sale of Specific Railway Infrastructure 


-™ No consideration be given at this time to abandoning the 
present Canadian Pacific Railway’s North Toronto Subdivi- 
sion. 

@ Should rerouting or relocation take place, this right-of-way 

continue to be used for all ‘local’ traffic and for ‘through’ non- 

dangerous goods freight traffic. 

m@ Should excess rail capacities become available on this or 
any other rail line in the Greater Toronto Area, consideration 
be first given to their use as possible public transportation cor- 
ridors. 


Railway Rationalization (Involving the Parkway Belt) 


@ A team, consisting of representatives from the Minister of 
Transport, the Province of Ontario and the two major rail- 
ways, be immediately established to: 

C Prepare a plan for the rationalization of the rail systems 
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through the affected area; 

LJ Quantify the economic advantages for such a system; 

LJ Provide the detailed capacity and operational 

requirements; 

(1) Advise on a type of Joint Use Agency equitable to all 

parties and suitable for the management of operations 

in this Joint Use territory; and to 

(] Provide a detailed implementation strategy. 
@ Contingent on rail rationalization, the Parkway Belt Corri- 
dor options be considered as providing the best rerouting and 
relocation opportunity in the Greater Toronto Area. 
@ The specific Parkway Belt option, which diverts dangerous 
goods into the Belt (thus providing buffering as an increase to 
public safety for present development), while utilizing the 
present Canadian National Railways’ York Subdivision for 
general, non-dangerous freight traffic be considered most 
advantageous. 
H@ The Province of Ontario be requested to retain provision for 
a mainline rail facility in the Parkway Belt in conjunction with 
its development, planning and constructiuon of other facili- 
ties. 
@ In conjunction with the Municipalities, the Rail Rationali- 
zation Team be asked to identify, as quickly as possible, those 
areas along the existing and Parkway Belt segments where 
additional buffers can be provided through zoning, compat- 
ible with rail operations. 
@ The Province of Ontario, in conjunction with the Munici- 
palities, be requested to zone those lands, identified above, 
accordingly. 
@ The Rail Rationalization Team should also give considera- 
tion to the joint use of Canadian National’s Kingston Subdivi- 
sion for the rail movement of dangerous goods in the Regional 
Municipality of Durham. 


The North Corridor Options (The ’C’ Alternatives) 


@ Asa matter of urgency, the Minister of Transport, along with 
the Province of Ontario and the railways, undertake a review 
of the necessary preliminary actions required for determining 
and developing a transportation/utility corridor in the north 
of the Greater Toronto Area. 

@ In reviewing the North Corridor, the more southerly North 
Corridor option (Alternative C-3) be considered the preferred 
option. 


Buffers 


i The federal government assume the responsibility for es- 
tablishing buffer zone criteria and that this determination 


should be done with as much input from the Province of 
Ontario, the Municipalities, industry and the railways as 
possible. 

M@ The federal, provincial and municipal authorities work 
cooperatively, in their respective spheres, to introduce, or 
make provision for buffers along new rail lines and rail yards 
in non-developed areas. 

lM@ Buffer zones be so established as to allow railway-compat- 
ible infrastructure and activity, and that such zones be consid- 
ered for other transportation and utility corridor uses at the 
same time. 

@ As redevelopment occurs along existing rail corridors, the 
Municipalities ensure that compatible land uses are put into 
place. 

mM Asa matter of priority, the federal and provincial govern- 
ments initiate discussions immediately on how, in the Greater 
Toronto Area, buffers could apply to the Parkway Belt and 
North Corridor options and from these discussions develop 
policy that could be applied here and elsewhere. 


Costs and Who Pays 


@ The federal government bear the net cost of any railway 
rerouting/relocation (after allowing for the benefits that can 
be achieved with respect to identified railway operating cost 
reductions; the sale of surplus railway lands; and any identi- 
fied benefits from a rail service rationalization). 

Mi The federal government be responsible for all costs of buffer 
zone acquisition and for all injurious costs arising from 
‘compatible use’ zoning. 

™@ The provincial government and municipalities be respon- 
sible for all planning, zoning implementation and administra- 
tive activities in this regard. 
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_ Even if a decision is made to reroute or relocate dangerous 
goods rail traffic, the decision would require a long lead time 
to beimplemented. In the short term, every opportunity must 
be taken to improve the safe operation of the existing system. 
There are, in fact, many opportunities for improvements. 
These are discussed below. 


A Classification System is needed for the Canadian railway 
system, with rail lines carrying dangerous goods in densely 
populated areas having the highest classification at each level. 
We have called this latter classification the ‘DG level’. Incor- 
porated into this ‘DG’ system would be such matters as higher 
maintenance standards, and more frequent maintenance in- 
spections. This Classification System should be made known 
to the public, so that they can have a standard to judge the 
safety of the rail system running through their community. 


The railways presently undertake extensive engineering and 
design when making repairs, implementing new technology, 
and carrying out maintenance. We believe however that the 
use of System Safety Analysis may prove beneficial in en- 
hancing safety on the entire system. System Safety Analysis 
is a recognized professional technique based on a disciplined 
analytical approach to safety. We believe that if the public 
knew that such a technique was being utilized, this would 
contribute significantly to the public’s confidence in the exist- 
ing rail system. This approach, presently used in the rapid 
transit rail commuter industry, should be assessed for its 
merits and its contribution to public safety. 


From the information provided by our consultants and by the 
railway representatives on the Task Force, we concluded that 
wayside detection devices should be more closely spaced in 
densely populated urban areas. 
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: Although more detailed Technology Improvements are con- 
: tained in our full Report, we would like to outline four major 
: areas for improvement here. 


Advance Train Control System 


The Advance Train Control System employs modern, sophis- 
ticated communications, computer systems and hardware to 
bring operating information directly into the train’s cab. This 
system, depending on which level of sophistication is used, 
can monitor the operation of a train and can bring it to a safe 
stop in the event of human failure. 


With this system, accident frequencies caused by speeds 
exceeding track design would be reduced by 75%; and colli- 
sions/derailments caused by failure to comply with signals 
would be reduced by up to 50%. We fully endorse this 
technology and suggest that the Greater Toronto Area be one 
of the first locations for its implementation. 


Concrete Ties and Direct Fixation Fasteners 


Concrete ties provide a heavier and firmer support to hold 
track in place. Although research is being undertaken to 
improve hardwood ties, concrete ties have been proven to be 
superior in this function. By using concrete ties, accident 
frequencies due to gauge, track alignment, super-elevation 
and cross-level defects could be reduced by up to 65%, 50%, 
12% and 12% respectively. (It should be noted that concrete 
ties do have a tendency to accentuate noise and vibration 
within the community.) 


Automated Half Barriers and Grade Separations 


Sixty percent of all train fatalities are caused at grade level 
crossings. On rail lines carrying dangerous goods (recogniz- 
ing that some dangerous products can significantly affect the 
population over a large area), all steps should be taken to 
improve safety. We therefore suggest that the criteria for 
determining whether half barriers or grade separations be 
installed should reflect the risk from dangerous goods to the 
public and that the federal government should reinstate finan- 
cial support for a meaningful grade separation program. 


Our examination of how pressurized tank cars are manufac- 
tured, maintained, modified and repaired in North America 
has convinced us that these cars are among the best in the 
world. We are impressed with the increasing ability of tank 
cars to withstand severe impacts during accidents before 
releasing their product. 


We are, however, concerned with the quality of repairs made 
in repair shops not specializing in tank car manufacture, and 
the perception that different repair levels are bein g achieved 
depending on the repair shop used. We also believe there are 
opportunities for further Research and Development to im- 
prove tank cars. 


We examined the concept of the indestructible container and 
believe that, while such is achievable, it would be impractical. 
More cars would be needed to carry the same volume of 
product currently transported. This would therefore mean 
more loading, unloading and handling operations, increasing 
the risk potential at each stage. 


We learned that putting heavier cars in the front of a train 
reduced the severity of accidents in terms of the number of 
cars derailing, whereas the longer the train, the more severe 
the accident in terms of cars derailing. More research and 
development into marshalling requirements should be un- 
dertaken in these areas by the Regulator. 


With regard to Residue Cars, the risk potential of these cars is 
in proportion to the load being carried. In other words, a 
Residue Car has the potential for contributing up to 2% of the 
total risk. All but one of the Task Force believe that present 
rules governing these cars are satisfactory; that the present 
definition (i.e., 2%) categorizing these Residue Cars is appro- 
priate; and that no more stringent operating requirements are 
needed for Residue Cars. 


: Technological gains in recent years have highlighted the role 
: of human error in causing train accidents. The expertise and 
' the physical/psychological condition of railway personnel 
operating trains carrying dangerous goods is therefore an 
obvious safety matter. 


We were very concerned about the use and effect of drugs and 
alcohol by and on those working in safety related positions. 
We recommend pre-employment screen tests for both new 
employees, and existing employees seeking reclassification to 
safety related positions. Testing for ‘reasonable cause’ should 
be carried out, and Employee Assistance Programs should be 
vigorously promoted. We also recommend that medical 
checks continue to be given to railway operating personnel 
and that included in these medical checks there be a test for 


drug/alcohol abuse. 


We were surprised at the virtual absence, until very recently, 
of Human Factor Research and Development to improve 
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human performance within the rail system. The human will 
always be an important element in the transportation system 
and given the evidence that the human has now become a 
major cause of accidents, research into this area should be 
given priority. Such research could do much to reduce acci- 
dent frequencies and enhance public safety. 


We examined speed in relation to both the frequency of 
ccidents and the severity of accidents. There is insufficient 
echnical evidence to allow us to recommend any changes to 
the regulations now in effect governing speed. 


However, from our public consultations as well as from the 
many written submissions we received, there is no question 
that many Municipalities and public interest groups equate 
lower speeds with a safer environment. 


Accidents are caused more by track defects and operational 
handling than by speed. Train speed has a fairly direct effect 
on the severity of an accident in terms of the number of cars 
derailing, but a less direct relationship in terms of the number 
of cars releasing their product (See Exhibit S-15). Itis the latter 
case that represents the risk to the public. 


We recommend that further study on the causes of accidents 
be carried out, with priority given to the real causes of acci- 
dents suchas track defects, equipment deficiencies and opera- 
tional mishandlings. 


While, as stated above, we as a Task Force cannot recommend 
any changes to the present regulations governing speeds 
based on the evidence we heard, we do wish to record that 
three members of the Task Force were most impressed with 
the deep public concern regarding speeds and are of the 
opinion that public confidence in the safety of the rail system 
might be improved through reduced train speeds. One 
member of the Task Force is of the further opinion that these 
reduced train speeds should be implemented through a 
mandatory slow order. 


: Research and development efforts are uncoordinated, thus 


he Regulator is unable to determine the value of the safety 
spects of the research. 


We firmly believe that it is only through safety research and 
development that significant advances will be made in public 
safety. We are disturbed by the under-utilization of research 
laboratories and testing equipment, and the trend towards 
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less and less safety research being performed. 

We recommend that the Minister of Transport undertake to 
co-ordinate the rail safety research program in Canada; that 
this co-ordination be extended to encompass the North 
American rail system; and that emphasis be placed on Human 
Factor research. In our full Report, we outline a number of 
other areas (such as Advanced Train Control Systems; train 
speed; train marshalling; and roller bearing failure) as candi- 
dates for priority research and development projects. 


No matter how safe the system, a dangerous goods accident 
will always be possible; communities should be prepared to 
deal with such an accident. 


Present Municipal Emergency Response Plans are uncoordi- 
nated and, in many cases, inadequate or non-existent. In 
smaller communities especially, there is a lack of awareness of 
the risk from the dangerous goods; and a lack of training, 
resources, equipment and personnel. Residential develop- 
ment is taking place right along rail lines, making access to 
these lines difficult if not impossible. In some localities, 
evacuation would bea complex and time-consuming exercise 
at best. 


The railways and the chemical/petroleum industries have 
taken their emergency responsibilities seriously, and they 
have professional and capable expertise to deal with danger- 
ous goods spills. However, the effects of a dangerous goods 
spill can impact a large geographic area. In these situations, it 
is the community’s resources which are required. 


We suggest that the railways work in conjunction with Mu- 
nicipalities to develop common procedures and that, in the 
case of a dangerous goods accident, only one spokesperson be 
appointed to provide accurate and timely information to the 
public. The single spokesperson is one of the most effective 
ways of reassuring the public during an emergency and of 
avoiding undue anxiety. 


We urge that steps be taken to upgrade the emergency prepar- 
edness and response capabilities of all Municipalities in the 
Greater Toronto Area through which dangerous goods are 
transported by rail. 


If the railways are expected to implement our recommenda- 
tions to improve the existing system in the course of their 
normal maintenance and plant upgrading schedule, then it is 
they who should pay for these improvements. 
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However, if society demands that these improvements be 
implemented at an accelerated rate, or that improvements be 
made over and above that deemed reasonable, then society 
should pay. Since in the final analysis it is the federal govern- 
ment, as the Regulator of the railways, which dictates require- 
ments to the railways, the federal government should ulti- 
mately bear any additional cost burden of an accelerated or 
enhanced safety program. 


In the area of safety Research and Development, the Regulator 
should ensure that public safety is being properly served. 
While the railways have much to gain in this area, it must be 
recognized that Research and Development costs and the 
implementation of successful Research and Development 
projects may cost even more. It may be useful to examine 
ways and means (such as tax incentives or accelerated tax 
write-offs) to promote rail safety Research and Development. 
Emergency response costs are more of a local matter between 
the Province of Ontario, the Municipalities and the railways. 
Because of the high demand rail yards place on Municipal 
resources, the railways and the Municipalities (in which these 
rail yards exist) should work outa reasonable level of railway 
emergency response demand on the Municipal facilities, over 
and above which some extra compensation may be war- 
ranted. We believe this extra cost should be part of the 
railways’ normal cost of doing business. 


: Our recommendations, in this area, are: 


System Safety Analysis 


ml Safety System Analysis be assessed by the railways and the 

~ Regulator as an approach to improving public safety and that 
the Greater Toronto Area be considered for a pilot application 
of this System Safety Analysis technique. 

M@ The preliminary failure probability and consequence data 
base established by the Task Force for the Greater Toronto 
Area be considered as a starting point for the Systems Safety 
Analysis. 


Level of Safety Classification System 


Hf Therailways, inconjunction with the Regulator, implement 
a classification system consistent with statutory speed restric- 
tions and containing a number of levels, applying to all 
aspects of their fixed plant and train operations. Xe 
™@ This Classification System be made available as public in- 
formation against which monitoring can be undertaken. 
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Dangerous Goods Classification Level 


lM Special Dangerous Goods (DG) levels of classification be 
established for rail infrastructure and operations carried out 
in densely populated urban areas where the transportation of 
special dangerous goods is involved. 

@ These Dangerous Goods Classification levels be assigned 
the highest standards of design, construction, inspection 
maintenance and operation. 


Track Quality 


@ Anaccelerated program of concrete ties and direct fixation 
fasteners be undertaken in conjunction with a continuous 
welded rail program in the densely urban areas of the Greater 
Toronto Area. 


Track Inspection 


@ Asignificantly increased and more intense inspection effort 
be undertaken by the railways in the densely populated urban 
areas of the Greater Toronto Area. 

i These increased levels of inspection be incorporated as part 
of the designated Dangerous Goods (DG) Classification levels 
assigned to this area. 


Wayside Detectors 


@ Properly maintained wayside detectors be spaced more 
frequently than present regulations demand within densely 
populated urban areas of the Greater Toronto Area. 

@ This reduced spacing be incorporated into the Dangerous 
Goods (DG) track Classification level established for such 
areas. 


Advanced Train Control System 


@ Advanced Train Control System implementation be given 
top priority and the full support of all concerned. 

@ The Greater Toronto Area be selected as one of the first 
locations for the Advanced Train Control System implemen- 
tation when such technology has been proven. 


Concrete Ties and Direct Fixation Fasteners 


M@ Asa public safety priority, concrete ties and continuous 
welded rail be installed in the segmentally-identified high 
risk areas of the Greater Toronto Area first, followed by other 
locations in this area. 

m@ This concrete tie program be the subject of a railway / 
community discussion since increased noise and vibration 
may result. 

@ This implementation be subject to an agreed schedule with 
the Regulator. 


Installation of Automatic Half Barriers/Grade Separations 


mM All attempts be made to reduce accidents at rail/road 
crossings, where only flashing lights and signage now exist, 
on lines carrying dangerous goods, through an accelerated 
program of automatic half barriers with train speed sensor 
activators. 

@ Allattempts be made to reduce accidents at rail/road grade 
crossings, on lines carrying dangerous goods, through an 
accelerated program of grade separations, where sufficient 
train/motor vehicle volumes warrant such action and where 
public safety is of concern. 

M@ Public Safety be used as an added criteria in determining 
the need for grade separations along rail lines carrying dan- 
gerous goods in densely populated urban areas. 

@ The federal government re-instate funding for a meaning- 
ful grade separation program. 


Tank Car Maintenance, Modification and Repair 


lM Effective controls and procedures be implemented by the 
Regulator to ensure that all repairs on tank cars operating in 
Canada, and more specifically in densely populated urban 
areas, be of the highest quality and integrity. 

@ Considering tank car repairs are carried out at shops in both 
Canada and the U.S.A., this be a subject for the international 
Joint Railway commission, previously recommended. 


Tank Car Research and Development 


Hi Research and Development efforts into ways and means of 
further improving the crash resistance capabilities of tank cars 
carrying dangerous goods be vigorously pursued. 

@ The Minister of Transport, working in conjunction with the 
U.S. Regulator, (thereby recognizing the cross-border implica- 
tions of this effort), provide financial support to the specific 
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area of tank car safety Research and Development. 


Train Marshalling 


@ Where practicable (to be defined by the Regulator after 
consultation with the railways), heavier rail cars be mar- 
shalled at the head end of a train. 

Hi Research efforts, by the Regulator and by industry, into safe 
marshalling practices, be emphasized and promoted with 
vigour. 


Dangerous Goods Marshalling 


@ The marshalling and positioning practices and regulations 
governing Dangerous Goods cars in a train be re-examined. 
i Untilsuch timeas the above re-examination yields achange, 
the present regulations governing the positioning of Danger- 
ous Goods cars in a train remain fully in force. 

M@ The British Rail Marshalling Study, when released, be 
examined carefully by both the Regulator and the railways for 
application in Canadian railway operations. 


Train Length 


@ Studies be commissioned by the Regulator to determine the 
effects of the length ofa train on its propensity to derail and on 
the resulting severity of an accident. These studies should be 
aimed at determining if an optimum, yet practical, train 
length exists. 


Train ‘Gateway’ Inspections 


@ Gateway, and other train inspection and monitoring proce- 
dures and practices, be given priority consideration in their 
upgrading and effectiveness. 

@ The Gateway boundaries, around theGreater Toronto Area, 
be more frequently reviewed than is now required and al- 
tered, as necessary, to accommodate population growth and 
development. 

@ For economic and safety reasons, effective automated train 
monitoring be encouraged and promoted — supplemented, 
where necessary, by manual inspections and monitoring. 

@ Enhanced, automated monitoring of special dangerous 
goods trains be encouraged at gateways to ensure that unsafe 
conditions do not go undetected as they enter populated 
urban areas. 


The Make Up of Trains (The Consist) 


M@ The railways agree amongst themselves to a uniform and 
standard method of producing train consist listings. 

M The railways seek ways of ensuring that train consist 
listings carried on trains reflect in as timely and in as accurate 
a fashion as possible, the true make-up of a train at all times. 
@ Train consist listings, once operational problems have been 
overcome, be placed at both ends of a train to facilitate 
emergency response. 


Residue Cars 


M@ The Regulator, the railways and shippers develop proce- 
dures and mechanisms to measure accurately the dangerous 
goods residue remaining in unloaded pressure tank cars. 


Leakers 


@ Current procedures and practices involved in the loading, 
hauling and unloading of dangerous goods be reviewed 
including the degree to which all personnel (both shippers 
and carriers) handling these products are adequately trained, 
alert, and aware of the consequences of their actions. 

@ Current regulatory requirements be strictly enforced and 
repetitions of discovered leakage caused by poor handling at 
loading and unloading stations should bear heavy penalties. 


Mandatory Rest Periods for Train Crews 


@ To the maximum extent possible, steps be taken to ensure 
that fully alert crews are in charge of dangerous goods trains. 


Medical Checks for Railway Operating Personnel 


H Railway operating personnel continue to be required to 
take medical examinations at prescribed times and in a pre- 
scribed manner as a prerequisite to maintaining their licences. 
™@ The process of medical examinations for railway operating 
personnel be reviewed with that in place for the aviation 
community to determine areas for improvement, if any. 

m As an assistance to improving public confidence in the 
railways, the public be made aware that train operating per- 
sonnel do undergo prescribed medical examinations. 
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Mandatory Drug/Alcohol Testing 


H Rule G, specifying the non-use of drugs or alcohol on the 
job, or when subject to duty, be maintained and strongly 
promoted. 

@ Properly advertised pre-employment screening tests for 
new employees and for those seeking a reclassification to 
safety related positions be implemented. 

@ Testing for ‘reasonable cause’ also be implemented but with 
assurances that employee rights and privileges are not 
abused. (Reasonable Cause to be defined by the Regulator in 
collaboration with the railways and the railway Unions.) 

@ Mandatory testing for drug or alcohol usage be undertaken 
in the case of serious accidents involving death, injury, derail- 
ment or collision. 

@ Employee Assistance Programs be promoted and encour- 
aged along with a training program to increase railway 
employee awareness as to the seriousness of the consequences 
of impaired actions, especially involving dangerous com- 
modities. 

HM Medical checks on employees involved in safety related 
positions, such as train engineers, include tests for the abusive 
use of drugs and alcohol. 


Human Factor Research and Development 


@ The human component of the rail system be recognized as 
a vital and integral part of the total railway system. 

@ Railway manufacturers, management and unions, in any 
new train cab development or retrofit program, take ergon- 
omics and the human element into consideration. 

HM Research resources be applied to understanding the func- 
tioning of the human component. 

@ All research, whether related to human factors or technol- 
ogy, take the impacts on the total rail system into considera- 
tion. 


Training 


@ Railway training programs, already technically of a high 
standard, be complemented with motivational and awareness 
training. 

MM Dangerous goods handling courses be significantly en- 
hanced to include, for example, an understanding of emer- 
gency response systems, and to view, through videos and the 
like, demonstrations involving the consequences of danger- 
ous goods accidents (i.e. fires, toxic gases, explosions, etc.). 
@ Dangerous Goods courses, in addition to the conditions 
prescribed under the Transportation of Dangerous Goods Act, 


include an awareness of the consequences such accidents 
could have on a community. 

m@ Dangerous Goods courses, for all railway operating per- 
sonnel, include simulation and other such testing to help 
ensure an effective emergency response. 

@ All training courses involve operational personnel more 
extensively, both in course development as well as in instruc- 
tion. 


Speed 


Mi Since the question of a preferred speed is fundamental to 
public confidence in the safe operations of trains carrying 
dangerous goods, an independent, technical review be estab- 
lished to examine our consultants’ work with regard to speed. 
lM Since it has been determined that speed is not the primary 
or major cause of accidents and since it has been determined 
that accidents are caused by other factors, attention be given 
to addressing and removing, on an utmost priority basis, the 
track, equipment, operational and track defect causes of acci- 
dents as identified by the Task Force’s consultants, in the 
densely populated urban areas of the Greater Toronto Area. 
Mi Research and Development work be accelerated into reduc- 
ing in-train operational forces, harmonic oscillation, wheel 
climb, hunting and other such causes of accidents. 

M@ The passage of trains carrying dangerous goods in the 
densely populated urban areas of the Greater Toronto Area be 
more carefully managed and scheduled in such a way as to 
ensure that they are not required to change speeds abruptly or 
unduly. 

Hi To the maximum extent possible, physical, geographic and 
infrastructural impediments requiring undue speed changes 
be removed. 


Lack of Research Co-ordination 


HM The Minister of Transport undertake to co-ordinate the 
railway safety research program in Canada and from this co- 
ordination determine and address the priority of projects, the 
funding and the facility requirements necessary to ensure its 
effectiveness. 

HW Since it is acknowledged that the rail system is a North 
American operation, the Minister of Transport, in conjunction 
with his/her United States counterpart, undertake to co- 
ordinate the railway safety research program in North Amer- 
ica. 

™ The Minister of Transport ensure that railway safety re- 
search objectives are met ona constant and continuous basis, 
through the implementation of meaningful projects. 
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Priority Research Projects 


Mi The many safety Research and Development opportunities 
identified by the Task Force, especially those dealing with the 
Human Factor, be structured into a co-ordinated and ade- 
quately funded program. 

Hi It be recognized that safety Research and Development is 
of vital importance to the ongoing enhancement of public 
safety, especially those projects affecting the rail flow of dan- 
gerous goods in densely populated urban areas. 


Lack of Adequate and Co-ordinated Emergency Plans 


lM Emergency Response Plans, properly co-ordinated and 
consistent between the Municipalities and Regions in the 
Greater Toronto Area, be made mandatory. 

@ These plans identify specific requirements to respond to 
railway dangerous goods accidents. 


Inadequate Communications and the 
Need for a Single Spokesperson 


@ Accurate and timely communications be recognized as a 
vital component in responding to an emergency and be incor- 
porated in the mandatory plans. 

mM Emergency Response communications be improved 
through properly defined roles /jurisdictions of the respond- 
ers and through the use of one spokesperson communicating 
with the public. 

@ Emergency Plans pertaining to the rail flow of dangerous 
goods in the Greater Toronto Area have input from the two 
major railways and the chemical/petroleum industries in- 
volved. 


Lack of Public Awareness 


m@ Emergency Plans, and simulation exercises, include a 
Public Awareness and Education component through the 
issuance of information brochures, pamphlets and pertinent 
emergency response data. 


Lack of Emergency Response Access to Rail Lines 


@ All levels of government, but particularly the provincial 
and municipal governments, and the railway industry ensure 
a full and adequate access to all parts of a railway line carrying 
dangerous goods in densely populated urban areas without 
encouraging unsafe trespass. 

@ Provincial and municipal planning guidelines and prac- 


tices ensure that adequate and sufficient emergency response 
requirements are addressed to cope with dangerous goods 
rail accidents in those areas where rail lines are located. 


Lack of Consistency in Railway Emergency 
Response vis-a-vis Municipalities 


@ The railways standardize all their operations as they affect 
emergency response (i.e. consist documentation, emergency 
procedures, response team duties and responsibilities). 

M The railways notify all first responder agencies in the 
Greater Toronto Area of these standard practices and proce- 
dures. 

Mi The railways participate with the Greater Toronto Area first 
responders in simulation exercises, especially involving the 
rail flow of dangerous goods. 


Railway Demand on Emergency Capabilities 


M@ The railways and Municipalities in which rail infrastruc- 
ture (primarily rail yards) exists, mutually agree to an ade- 
quate provision of emergency response and an appropriate 
sharing of costs. 


Costs and Who Pays 


@ Operational and infrastructural improvements to the rail- 
way system should be borne by the railways if allowed to do 
so at a reasonable pace and within the normal maintenance 
and replacement cycles. 

@ The incremental costs of accelerated programs of railway 
improvements, or of enhanced levels of public safety in the 
transportation of dangerous goods in densely populated 
urban areas over and above that which could reasonably be 
expected to be borne by analready safety complying, competi- 
tive business entity, should be borne by the federal govern- 
ment. 

™ Incentives and encouragement should be given by the 
federal government to the railways and other agencies as a 
way of promoting safety Research and Development, recog- 
nizing that any funding mechanism must ensure the conduct 
of relevant and co-ordinated research. 

m Emergency Preparedness and Response costs to meet the 
minimum requirements for coping with rail dangerous goods 
accidents should be borne by the Province of Ontario and/or 
the Municipalities. 

Mf The railways, as a normal cost of doing business, compen- 
sate the Municipalities in which rail yards exist for emergency 
response demands in excess of a mutually agreed level. 
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The Toronto Area Rail Transportation of Dangerous Goods Task Force 


The Toronto Area Rail Transportation of Dangerous Goods 
Task Force was established in March 1986, by the Honourable 
Don Mazankowski, P.C., M.P., the Minister of Transport at that 
time. We were asked to examine the feasibility of rerouting 
and/or relocating the rail flow of dangerous goods in the 
Greater Toronto Area, and to examine ways of reducing the 
risks and public safety hazards related to this method of 
transportation. 


Our specific mandate was to inquire into three basic issues, 
and report our conclusions and recommendations to the 
present Minister of Transport, the Honourable Benoit 
Bouchard P.C. M.P.. These issues were: 


M@ The feasibility of rerouting rail traffic transporting danger- 
ous goods within the Greater Toronto Area; 

M The feasibility of relocating rail transportation services 
carrying dangerous goods within the Greater Toronto Area; 
and 

mM Any additional requirements governing the safe transpor- 
tation of dangerous goods by rail. 


Our examination of “feasibility” was to be undertaken in the 
widest possible context. We were to identify and consider: 


™@ The direct and indirect economic costs and benefits in- 
volved in options for rerouting or relocating rail traffic 
transporting dangerous goods; 

H Other costs and benefits, both qualitative and quantitative, 
associated with each option; 

@ The allocation of all costs involved for each option, and 
who would assume these costs; 

M@ The impact on communities, shippers and other modes of 
transportation that may occur as a result of rerouting or 
relocating; 

™@ The direct and indirect costs and benefits of additional 
safety requirements governing the transportation of danger- 
ous goods by rail; and 

HH Methods of implementing the options identified. 
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Before embarking on this mandate, we were given an addi- 
tional priority task to complete. We were requested by the 
Minister of Transport to give, within sixty days, our views and 
recommendations on speed limits for trains hauling danger- 
ous goods on the Canadian Pacific Railway’s North Toronto 
Subdivision line. 


We immediately started an intensive study of this question, 
including a review of: 


M@ current safety statistics; 

M@ past studies of the subject, including the Grange Inquiry 
into the 1979 Mississauga derailment and the Railway Trans- 
port Committee’s subsequent Show Cause Hearings; 

@ the economic, operational and in-transit time impacts of 
speed limits on both the railway system and the GO Transit 
commuter network operating in the Greater Toronto Area. 


We soon realized that there was little quantitative data on the 
relationship between train speeds and hazardous accidents. 
However, after visiting the communities involved, and 
understanding the unique evacuation difficulties in one par- 
ticular area, we recommended that the Minister accept the 
following proposal, put forth by Mr. Glenn Swanson, Cana- 
dian Pacific Railway’s representative on the Task Force: 


M@ The Canadian Pacific Railway would voluntarily reduce 
its speed to 25 mph for trains carrying special dangerous 
commodities (a technical classification), and to 35 mph for 
trains carrying other dangerous commodities; 

i The speed restrictions would apply to the section of track 
known as the North Toronto Subdivision, which would not 
affect commuter rail operations yet which would cover the 
majority of the area under question; and that 

@ The speed restrictions would be voluntarily maintained by 
the Canadian Pacific Railway, for the two year life of the Task 
Force. 


The Canadian Pacific Railway made this proposal not because 
it considered the existing speed limits to be unsafe, or slower 
speeds to be safer. It made the proposal because it recognized 
the high degree of public concern surrounding this issue, and 
it wanted to ensure that the Task Force’s work could proceed 
in a positive environment. 


The proposal was, however, conditional on our mandate 
being enlarged to include a study into the effects of speed on 
the incidence and severity of accidents, and an examination of 
the public’s perception of the safe transportation of dangerous 
goods by rail. 


The Minister of Transport accepted our recommendations 
and our mandate was enlarged accordingly. 


Our mandate covered the Greater Toronto Area, extending 
35 kms from Bowmanville/Newcastle in the east to Burling- 
on in the west, and from Lake Ontario to just south of 
Orangeville and Lake Simcoe in the north and Lake Scugog in 
the upper east quadrant. (See Exhibit 1.1) The area covers 
1,405,000 hectares (5,425 sq. miles), includes 35 municipalities 
and five regions (see exhibit 1.2) and has a population of 3.6 
million persons. It is also the major hub of operations for 
Canada’s two largest railways. 


Many of the issues we studied, however, extended beyond 
this geographic scope, with national and international impli- 
cations. Safety issues such as the role of the Regulator, the 
regulatory process, the need for national safety objectives, 
technological improvements, human factors such as drug and 
alcohol abuse all transcend the Greater Toronto Area. But they 
are critical to public safety, and had to be addressed in our 
work. 


: To assist us in our task, we commissioned detailed consulting 
tudies ona variety of topics. These are outlined in Exhibit 1.3 
elow. 


While these studies formed the core of our investigations, we 
studied a large number of other issues ranging from such 
questions as ‘Who manages rail safety in Canada?’ to ‘How 
well do Canada’s rail crews discharge their duties?’. We 
report on all these issues in this Report. 

We have given due consideration to all information received, 
regardless of origin; we have not felt obligated to accept any 
data at face value, even from our own consultants. We wanted 
to be free to deliberate and weigh all the evidence, and to 
render our own judgement. This we have done. 


Where there have been differences in views amongst the Task 
Force members, these views have been so indicated along 
with the number of members holding an opposite view. 


We communicated with a number of other countries on the 
topic of transporting dangerous goods by rail in densely 
populated areas. We wrote and sent questionnaires to West 
Germany, Great Britain, the Netherlands, Sweden, Norway, 
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Durham 


Regional Chairman G.Herrema 


Regional Municipality of Durham 


Box 623, Rossland Rd. E. 
Whitby, Ontario 
LIN 6A3 


Mayor A.C.Pilkey 
City of Oshawa 
50 Centre St. S. 
Oshawa, Ontario 
L1H 227 


Mayor W.G.McLean 
Town of Ajax 

65 Harwood Ave. S. 
Ajax, Ontario 

L1S 2H9 


Mayor J. Winters 
Town of Newcastle 
40 Temperance St. 
Bowmanville, Ontario 
LIC 3A6 


Mayor J.E.Anderson 
Town of Pickering 
1710 Kingston Rd. 
Pickering, Ontario 
L1V1C 


Mayor R.A.Attersley 
Town of Whitby 
575 Rossland Rd. E. 
Whitby, Ontario 
LIN 2M8 


Mayor A.G.McPhail 
Township of Brock 
P.O.Box 10 
Cannington, Ontario 
LOE 1EO 


Mayor DJ Taylor 
Township of Scugog 
P.O. Box 209, 181 Perry St. 
Port Perry, Ontario 

LOB 1NO 


Mayor GL O’Connor 
Township of Uxbridge 
P.O. Box 190, 20 Bascom St. 
Uxbridge, Ontario 

LOC 1 


York 


Regional Chairman E.Kin 
Repcud Municipality of York 
P.O. Box 147, 62 ayview Ave. 
Newmarket, Ontario 

L3Y 4W9 


Mayor J.G.West 
Town of Aurora 

50 Wellington St. W. 
Aurora, Ontario 
L4G 1L8 
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Mayor R. Featherstonhauth 
Town of East Gwillimbury 
18066 Leslie st. 

Sharon, Ontario 

LOG 1VO 


Mayor C.Bell 

Town of Markham 
8911 Woodbine Ave. 
Markham, Ontario 
L3R1A1 


Mayor R.J.Whinne 
Town of Newmarket 
Box 328, 171 Main St. 
Newmarket, Ontario 
L3Y 4X7 


Mayor A.Duffy 

Town of Richmond Hill 
17266 Yonge St. 
Richmond Hill, Ontario 
L4C 4Y5 


Mayor L.Jackson 

Town of Vaughan 

2141 Major McKenzie Drive 
Maple, Ontario 

LOJ 1E0 


Mayor F.Sainsbury 

Town of Whitchurch-Stouffville 
Box 419, 19 Civic Ave. 
Stouffville, Ontario 

LOH 1L0 


Mayor J.Rogers 
Township of Georgina 
Civic Centre Road 
Keswick, Ontario 

L4P 3E9 


Mayor C.W. Jessop 
Township of King 
RR#2 


King City, Ontario 
LOG 1K0 


Metro 
Chairman C.D.FIl 


n 
Municipality of Metropolitan Toronto 


New City Hall 

100 Queen St. West 
Toronto, Ontario 
M5H 2N1 


Mayor G.B.Sinclair 
City of Etobicoke 
Civic Centre 
Etobicoke, Ontario 
M9C 2Y2 


Mayor M.Lastman 
City of North York 
North York, Ontario 
M2N 5V7 


Mayor G.Harris 

City of Scarborough 
Civic Centre 

150 Borough Drive 
Scarborough, Ontario 
MIP 4N7 


Mayor A.Ege¢leton 
City of Terente 
New City Hall 
100 Queen St. W. 
Toronto, Ontario 
M5H 2N2 


Mayor A.Tonks 

City of York 

2700 Eglinton Ave. W. 
Toronto, Ontario 
M6M 1V1 


Mayor J.D. Johnson 
Borough of East York 
550 Mortimer Ave. 
Toronto, Ontario 

M4J 2H2 


Peel 


Regional Chairman R.F.Bean 
Regional Municipality of Peel 
10 eg Centre Drive 
Brampton, Ontario 

L6T 4B9 


Mayor K.G.Whillans 
City of Brampton 

150 Central Park Drive 
Brampton, Ontario 
L6T 2T9 


Mayor Hazel McCallion 
City of Mississauga 

1 City Centre Drive 
Mississauga, Ontario 
L5B 1M2 


Mayor E.Kolb 

Town of Caledon 

P.O. Box 1000, 200 Church St. 
Caledon East, Ontario 

LON 1E0 


Halton 


Regional Chairman P.D.Pomeroy 
Regional Municipality of Halton 
PO. Box 7000, 1151 Bronte Rd. 
Oakville, Ontario 

L7R 1E6 


Mayor R.Bird 

City of Burlington 

P.O. Box 5013, 426 Brant St. 
Burlington, Ontario 

L7R3 


Mayor R.T.Miller 

Town of Halton Hills 

P.O. Box 128, 36 Main St. S. 
Georgetown, Ontario 

L7G 4T1 


Mayor G.A.Krantz 

Town of Milton 

P.O. Box 1005, Victoria Park Square 
Milton, Ontario 

LOT 4Bé6 


Mayor W.P.Perras Jr. 

Town of Oakville 

P.O. Box 310, 1225 Trafalgar Rd. 
Oakville, Ontario 

L6J 5A6 


Exhibit 1.3 


Studies Undertaken By Consultants 


Alternative IBI Group Morrison Determine the feasibility of various routes for rail transpor- 
Routes and Hershfield Ltd., tation of dangerous goods using (a), primarily existing track 
erational Transmode (rerouting); or using (b), primarily, newly-constructed track 
Strategies Consultants Inc. (relocation). Examine the use rae operating strategies 
for improved safety. Investigate all options for cost, impact 
on railways, shippers, public, communities, environment 
etc. Evaluate the benefits to be derived, by possible train op- 
erations, of the Cpporene made available through diver- 
sion, to other tracks, of trains carrying dangerous goods. 
Study of Engineering Royal Lepage Evaluate imaginative uses to which the CPR North Toronto 
Possible Land International Real Estate Subdivision and the CPR Agincourt Yard could be putifthey 
Uses Evaluation Services Limited, were totally abandoned for rail purposes. This evaluation 
Tarenicde : will consider adjacent lands and conjunctive development. 
onsultants Inc. 
Study of Buffer Delcan McCarth Identify and examine underlying causes of encroachment of 
Zone Protection and cere) development up to rail corridors and development of in- 
and Ways and Barristers compatible uses. Examine land use or zoning restriction 
Means of and Solicitors practices elsewhere and suggest ways by which develo 
Preventing ment can be managed. Where development is incompatible 
Future ‘Corridor with existing transportation uses, or where it encroaches on 
Encroachment’ buffer zones created to reduce consequences of a dangerous 
goods incident, recommend solutions or alternatives. 
Emergency Institute of Concord Scientific Examine the present degree of emergency response and pre- 
Preparedness Environmental Corporation, paredness existing in the varlous municipalities. Determine 
and Response Research (1985) Georesource responsibilities and legislation and what if any, responsibil- 
Inc. Consultants Inc. ity gaps exist. Determine what is required in terms of hard- 
ware, personnel, training etc. and estimate the costs and 
allocation for Danes the ‘Response System’ up to a satis- 
factory level, if such is deemed necessary. 
Assessment Concord Canadian Institute Undertake an analysis of the risk to public Safety for the 
of Risk Scientific of Guided alternative routes and operational strategies in this project. 
Corporation Ground Transport, Identify potential hazards, their causes and likelihood 
Chemical (probability) of occurrence, the associated hazard zones and 
Engineering risk to public safety for each of the alternatives. 
Research 
Consultant Ltd., 
Delcan 
Using examples, outline the ways risk is handled in every- 
Monasement eoncon. da ite and fhe risks commonly encountered. Compare th 
Corporation and risk forthe various routing and operational alternatives with 
IBI Group the costs, impacts and consequences and describe risk miti- 
gation measures for the rail transport of dangerous goods. 
Compare Canadian railways versus the ‘state of the art’ in 
Fee SOR a technology development; what technology advances can be 
and Safety ne et and what reductions in accident probability 
Administration will result. Examine the legislative and regulatory require- 
ae ie ments in Canada, in USA, and practices elsewhere with 
respect to safety. Identify alternatives for Canada as an in- 
dependent nation as well as consider the rail transportation 
interface with the US railways. Also examine the role of re- 
search and development as it contributes to safety and 
recommended ways of encouraging a proactive position in 
this area. 
i Investigate the historical record of the relationship between 
Study of | Bis tscie ee salsa ane the fee, of accidents and the severity of these acci- 
Relationship. esomiates dents. Focus on the causes of accidents, the resulting degree 
Between Train ae of damage to both train equipment and wayside facilities, 
Speed and and the effect of speed on equipment, track, roadbed and 
Incidence and maintenance. Stadiyand recommenda ‘Safe’ speed range for 
pee of various types and condition of track. 
cciden 
i mine from the public at large, their awareness of riskin 
Public _ Ekos Research ee Gene aetcn of SSE eee goods; whether this risk 
Perception Associates Inc. is real or perceived; and compare the perception of this risk 
puey to that of other transportation modes. Also determine atti- 


tude towards the railways in general and explore options for 


improvement. 
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Finland, Denmark, Australia, France, Japan, and 15 States of 
the USA. 


We had detailed discussions with the executive and staff of the 
United Kingdom’s Health and Safety Executive, Department 
of Transport, British Rail, and the British Chief Inspecting 
Officer of Railways. In the US we visited the offices of the 
Federal Railway Administration and the Research and Special 
Projects Administration, both in Washington D.C. and in 
Boston, Mass. We also visited officials of the National Trans- 
portation Safety Board and the Association of American Rail- 
roads. 


We visited the U.S. cities of Chicago, Boston, Houston and San 
Antonio to learn how they handled dangerous goods by rail. 
These cities were chosen because of similarities with the 
Greater Toronto Area either in present size, future population 
density, experience with a major derailment, and/or high 
volumes of dangerous goods traffic. 


Here in Canada we met with officials of the National Research 
Council, the Transport Development Centre, the Canadian 
Transport Commission and its sub-committee the Railway 
Transport Committee, and the Department of Transport. We 
visited the laboratories and facilities of the Canadian National 
Railways and the Canadian Pacific Railway. We also carried 
out extensive field trips in the Greater Toronto Area. 


Throughout our work we maintained an extensive public 
consultation program. We conducted two widely advertised 
public information sessions, ending with two days of public 
hearings. We issued regular Progress reports. We listened to 
the elected officials at the local, regional and federal levels, 
including thirty-five mayors and councils, five regional chair- 
men and councils, and thirty-seven federal Members of Par- 
liament. 


All requests to be heard were granted. During the course of 
our deliberations we heard briefs and presentations from 64 
individuals or organizations, answered numerous telephone 
calls and received 125 written submissions. 
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The entire Task Force submission to the Minister of Transport 
comprises fifteen volumes. Aside from a summary of our 
» Final Report and the Final Report itself, itincludes one volume 
summarizing the studies undertaken by our consultants; nine 
volumes of complete consultant's reports; and three volumes 
of submissions sent to the Task Force. The latter set includes 
a detailed list of submitters anda graphic analysis of the issues 
they raised. 


This volume contains our Final Report. It is organized as 
follows: 


Chapter 1 includes this introduction, and the historical back- 
ground which follows; 


Chapter 2 examines the topic of Public Safety, with sugges- 
tions for improving the relevant regulatory and legislative 
mechanisms; 


Chapter 3 investigates, as a longer term option in the Greater 
Toronto Area, the issue of rerouting and relocating the rail 
flow of dangerous goods, the risks involved, and the need for 
buffering; 


Chapter 4 discusses ways to improve the existing system, as a 
short term option, in such areas as technology, train opera- 
tions, human factors, speed, research and development, and 
emergency response; 


Chapter 5 provides a Summary of Recommendations. 
Appendices include our Terms of Reference, a comprehensive 


list of submissions received, and an extensive review of what 
we learned from other countries. 


- Our legal authority is contained in the Government of Can- 
ada’s Order-in-Council PC-1984-2241, June 22, 1984 SOR/86- 
- 332 brought into effect on March 7, 1986 and announced, by 
press release, on March 14, 1986. 


This has been a challenging assignment. The focus of our 
concern has been Canada’s largest metropolitan region - one 
where any accident involving dangerous goods could put the 
health and safety of large numbers of people at risk. To our 
knowledge, this is the most comprehensive and exhaustive 
study ofits kind ever undertaken. Weare pleased to have been 
able to contribute our services. 
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Transportation of dangerous goods by rail is not a new phe- 
nomenon, but in recent years it has caused increasing public 
concern. The 1979 Mississauga derailment of a train carrying 
propane and chlorine, which caused the evacuation of almost 
a quarter million people, is one reason for this concern, but it 
is not the only one. Other rail accidents, the Bhopal chemical 
accident in India, and the Chernoby] nuclear accident in the 
U.S.S.R. have all heightened public awareness of the risks 
involved with dangerous substances. 


The following discussion outlines the historical background 
to the transportation of dangerous goods by rail, and some of 
the contextual issues affecting such transportation in the 
Greater Toronto Area. 


In the late 1800s and early 1900s, the rail system consisted of 
small freight cars, travelling short distances at slow speeds, 
using a relatively simple infrastructure of signals and track- 
age. People living near rail lines had little concern about what 
goods the trains were carrying. 


Today, trains are heavier, and travel farther at high speeds. 
Rail technology is highly sophisticated. And those cargoes 
designated as dangerous goods can — if derailed and released 
— affect large populations living near the rail lines. 


Although there were no fatalities, the hazards involved with 
such cargos were highlighted by the 1979 derailment in Mis- 
sissauga. In 1981 the Transportation of Dangerous Goods Act 
was passed into law. Under this Act and Regulations, and 
under the regulations set by the Canadian Transportation 
Commission, shippers, carriers and receivers of dangerous 
goods are required to identify and classify these goods, and 
ensure that persons handling them are aware of the hazards 
involved. The Regulations set out the training required for 
handling dangerous goods, and mandate that appropriate 
actions be taken in the event of an emergency. 


The federally-regulated railways are also governed by the 
Railway Act, soon to be replaced by the Railway Safety Act. 
The latter will govern the requirements for the railways’ 
infrastructure, equipment, train operations and speed. The 
Transportation of Dangerous Goods Act governs product 
handling. 
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A detailed listing of dangerous goods is published by the 
Dangerous Goods Directorate of Transport Canada. With 
some modifications, the classification follows that set by the 
United Nations. Over 3000 products are assigned to one or 
more of nine classes, based on the type of hazard involved. 


The definitions used in this Report are consistent with the 
classifications set by Regulation. We are satisfied that these 
definitions fully cover all the products shipped by rail in the 
Greater Toronto Area, and truly reflect their danger to the 
community. The basic definitions are as follows: 


Mi Special Dangerous Commodities: which include sub- 
stances such as explosives, toxic or corrosive gases and liq- 
uids, and which could cause significant harm beyond the 
immediate rail right-of-way if released (Examples include 
chlorine, propane and anhydrous ammonia). 

mM Dangerous Commodities: substances which generally 
cause harm only within the right-of-way if released, such as 
gasoline. Some of these products may cause harm beyond the 
right-of-way 

M Dangerous Goods: both Dangerous Commodities and 
Special Dangerous Commodities. 

M@ Dangerous Mixed Carloads: packaged dangerous goods 
generally carried in boxcars, trailers and containers along 
with other packaged goods, which could cause a hazardous 
situation, usually within the right-of-way, if released (ex- 
amples include butane lighters and batteries). 

M Residue Cars: rail tank cars that have carried dangerous 
goods; have been discharged; but may still contain a residual 
amount of product up to two per cent of the car’s volume. 
These cars may contain vapours and may be backloaded with 
other products such as methane. Pressure however must be 
below 25 psi. 


Canada’s two major freight railways, the Canadian National 
© Railways and the Canadian Pacific Railway, both run through 
he Greater Toronto Area. In fact, the major hub operations of 
both railways are located here. 


Before the 1960s, both Canadian National and Canadian 
Pacific operated a similar system in the area, including down- 
town classification yards. However, when constructing the 
bypass route of the Halton and York subdivisions, Canadian 
National built a new yard in the Township of Vaughan. This 
allowed Canadian National trains to go around the edge of the 
built-up areas rather than the centre of the City of Toronto. 


At the same time Canadian Pacific moved its major activities 
from West Toronto to its new Agincourt yard. But no new 
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Canadian Pacific lines were constructed, and trains continue 
to run through the centre of the City. 


Exhibit 1.4 shows the rail system as it is today. Essentially, this 
system has been in place since the early 1960s, and it has 
served the Greater Toronto Area well. 


But today there are increasing signs of incompatibilities be- 
tween the system and the surrounding communities. With the 
population growing rapidly, urban development is consum- 
ing scarce land resources, especially along the rail lines which 
carry dangerous goods. This is the main reason the Task Force 
was asked to examine the feasibility of rerouting or relocating 
such rail traffic. 


A Growing Population 


In 1985 the Greater Toronto Area held 40% of Ontario’s popu- 
lation, and it is growing. According to Statistics Canada 
figures, between 1983 and 1987 more Canadians moved to this 
area than any other part of Canada. And from 1985 to 1987, the 
area received 80% of Canada’s total immigration. 


This extensive population growth has created enormous 
pressures for development in the municipalities and regions 
of Greater Toronto. Exhibit 1.5 shows the estimated growth 
patterns to 1991 and 2011, and the dramatic ballooning effect 
these are having. This rapidly expanding population would 
be affected by any rerouting or relocation of dangerous goods 
rail traffic. 


The Road Transportation Network 


As a major industrial, commercial, tourist and cultural centre, 
the Greater Toronto Area has a transportation infrastructure 
equalling the best in the world. Its freeway system, the finest 
in North America, provides excellent road access in both an 
east/west and a north/south direction. 


Even so, traffic congestion is occurring. There are concerns 
and debate about whether rerouting or relocating rail traffic 
would result in a shift of volume to trucks — which may bea 
more hazardous transportation mode when dangerous goods 
are involved, and would complicate an already congested 
highway system. 


GO Transit Commuter Service 


A provincial agency called GO Transit began running com- 


LAKE SIMCOE 


CN Rail Corridors Regional 
and Yards a Boundaries 


CP Rail Corridors : 
and Yards ie Highways 


muter rail services on the Lakeshore Corridor in 1967. It has 
since expanded to other radial lines, and new services using 
both Canadian National and Canadian Pacific track are being 
considered. The service carries over 60,000 rail commuters a 
day. 


Clearly, the effects on GO Transit must be considered in any 
option affecting the movement of dangerous goods along 
tracks used by the service. For example, Canadian Pacific’s 
proposal to apply voluntary speed limits (discussed above) 
was carefully designed not to affect operations of the GO 
Transit system. 


VIA Rail 
VIA Rail is responsible for all intercity passenger rail service 


in Canada. In our discussions with VIA, they told us that to 
compete effectively with other modes of transportation they 
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need to be assured of controlled in-transit timing, good track- 
age and signal maintenance, and sufficient capacity to handle 
demand in the Greater Toronto Area. These needs must also 
be considered in any rerouting or relocating of dangerous 
goods rail traffic. 


Dangerous Goods ‘Through’ Traffic 


Individuals, ratepayer groups and elected officials repeatedly 
raised the issue of dangerous goods ‘through’ traffic. Most of 
the dangerous goods transported by rail in Greater Toronto 
comes from outside the area and is headed for other destina- 
tions (see Exhibit 1.6). 


It seems to be accepted that dangerous goods originating in or 
destined for Greater Toronto should continue to flow on 
existing lines. But we do not feel that the reverse is automati- 
cally true — that is, that other dangerous goods should, as a 


Annual Carloads - 1985 


C.N. Traffic 


Local Through Total % Through 


Dangerous Mixed Loads 13810 1692 15502 10.9% 
D.C. Car Loads 3288 6425 9713 66.1% 
S.D.C. Car Loads 1369 10770 12139 88.7% 


All Dangerous Goods Car Loads 
Non-dangerous Car Loads 


18467 18857 37354 50.6% 
280057 271752 551809 49.2% 


Residue D.G. Tank Cars 
Non-dangerous Residue Cars 


4949 16372 21321 76.8% 
158428 231465 399893 57.9% 


Total Cars 


471901 538476 1010377 53.3% 


Dangerous Mixed Loads 9512 980 10292 9.5% 
D.C. Car Loads 2594 9952 12546 79.3% 
S.D.C. Car Loads 1165 5283 6448 81.9% 


13071 16215 29286 55.4% 
235793 185157 421950 44.1% 


All Dangerous Goods Car Loads 
Non-dangerous Car Loads 


2574 13249 15823 83.7% 
123150 33326 156476 21.3% 


Residue D.G. Tank Cars 
Non-dangerous Residue Cars 


Total Cars 374588 248947 623535 39.9% 


Total Traffic 

Dangerous Mixed Loads 235122 2672 25794 10.4% 
D.C. Car Loads 5882 16377 22259 73.6% 
S.D.C. Car Loads 2534 16053 18587 86.4% 


31538 35102 66640 52.7% 
515850 457909 973759 47.0% 


All Dangerous Goods Car Loads 
Non-dangerous Car Loads 


7525 29521 37144 79.7% 
291578 264791 556369 47.6% 


Residue D.G. Tank Cars 
Non-Residue Cars 


846489 787423 1633912 


Total Cars 
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1983 Development 
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1975 Development 
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matter of principle, be rerouted. The origin and destination of 
such goods are important factors to consider, but not the only 
ones. 


Urban Development and Encroachment 


In the 1960s, both Canadian National and Canadian Pacific 
built extensive infrastructures in sparsely populated parts of 
the area (Canadian National’s Halton-York line and Canadian 
Pacific’s Agincourt Yard; see Exhibits 1.7 and 1.8). But these 
facilities were quickly surrounded by developments adjacent 
to the railways’ rights-of-way. 


The railways have consistently tried to persuade officials that 
more protection, or ‘buffering’, was needed to separate their 
lines from residential developments. Asan illustration based 
on documents we viewed, Canadian National predicted ten 
years ago exactly what is occurring today, where develop- 
ments are allowed adjacent to existing lines. 


We discuss the issue of buffering in Chapter 3.12. But it is 
important to see the encroachment problem in context from 
the beginning. Lack of foresight on this issue is perhaps the 
major cause of our concerns today. 
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Our Terms of Reference may seem to imply an exclusive focus 
on rerouting or relocating rail lines in Greater Toronto. But 
rerouting and relocation are only means to an end — the safety 
of the general public. Above all, our mandate was one of 
enhancing public safety, and that goal was pre-eminent in all 
our deliberations. 


As part of that goal, we were also committed to an overall 
reduction of risk in the Greater Toronto Area — not simply a 
shift of risk from one community to another. The submissions 
we received, the presentations we heard, and the Resolutions 
from elected Councils all supported this commitment; no one 
* expressed any desire to shift risk onto others. (Our Public 
Perception Survey and Analysis of Submissions Received are 
appended as separate volumes to this report.) 


This chapter presents our views and recommendations on the 
broader issues of public safety as they apply not only to the 
Greater Toronto Area, but may apply to Canada as a whole. 


The railway system in Canada is a continuous network from 
one end of the country to the other. In fact, because of our 
enormous trade with the United States, that network extends 
well beyond our borders. 


Because Greater Toronto is just one part of that network, we 
could not limit our studies to the Greater Toronto Area alone. 
It would simply not be possible to have a safe rail system 
within Greater Toronto, if the system as a whole was unsafe on 
either side of the area. We had to take a broader look at the 
structures and mechanisms designed to: 


mi Encourage and promote a safe rail system throughout Can- 
ada, as well as in the Greater Toronto Area; and 

™@ Ensure that safety is continuously maintained through ef- 
fective safety objectives, monitoring procedures and inspec- 
tions. 
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To this end, we carried out a comprehensive review of the 
organizations and mechanisms which regulate Canada’s rail- 
ways, aS well as those used in other countries. We held 
extensive consultations with the regulatory bodies in Canada, 
the U.S. and Britain, as well as representatives from the U.S. 
cities of Boston, Chicago, Houston and San Antonio. We 
corresponded with 11 countries and 15 States of the United 
States. We commissioned consultants to examine what made 
the systems in other countries work, and how Canada could 
learn from their examples. 


We found that the Canadian railway system, including both 
Canadian National Railways and Canadian Pacific Railway, is 
one of the safest in the world. At the same time, we found an 
industry that is highly regulated — often over-regulated — in 
a way that focuses more on operational restrictions than on 
incentives to perform safely, efficiently and effectively. We 
believe that several changes must be made if Canada is to 
maintain its safety record, and improve that record in the 
future. 


To paraphrase a noted saying, “rail transportation of danger- 
ous goods must not only be safe, it must be seen to be safe”. 
» The public wants to be assured that all that can be done to 
make the system as safe as possible is in fact being done. They 
want to know that safety is a top priority and that quick, 
decisive action — erring on the side of safety — will be taken. 
And they want a visible and tangible expression of this com- 
mitment. 


It is important that the Minister of Transport emphasize this 
commitment ona consistent and continuing basis, and be seen 
to do so as well. It is also important that this commitment be 
tangibly expressed though organizational changes stressing 
safety, through the allocation of resources to safety activities, 
through corrective action to overcome substantiated deficien- 
cies, and through a continuing effort to achieve safety excel- 
lence. 


Examples of such efforts were seen in the quick and decisive 
action following the unfortunate collision at Hinton, Alberta, 
and actions taken by recent Ministers of Transport to promote 
safety. As transportation deregulation proceeds, public con- 
cerns about safety will increase; definite, proactive steps must 
be taken to ensure a safe and efficient railway system. 
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We recommend therefore that: 


@ The Minister of Transport, as the National Transportation 
Safety Manager, be fully committed to ensuring the safe 
operation of Canada’s rail system and that this commitment 
be publicly visible. 


At the same time, the railways themselves must make a 
similar commitment to put safety first. When we visited 
Houston, we learned first hand that such a commitment can 
bring dramatic results. 


Until recently, Houston’s Port Terminal Railway had one of 
the worst railroad safety records in the USA. In fact, it was 
about to be closed down by the Federal Railroad Administra- 
tion. In a last effort to rescue the operation, the owners 
appointed a new General Manager who brought a new set of 
priorities. For the new manager, safety of the community and 
his employees came first. After safety came efficiency for the 
customer, and only then came productivity for the owners. 


Today, just a few years later, the Port Terminal Railroad is one 
of the safest railroads in the USA; it is generating profits; and 
it is welcomed in Houston as a responsible corporate citizen. 


We recognize that the Port Terminal Railroad is a small opera- 
tion compared to the Canadian National and the Canadian 
Pacific. Nevertheless, we feel that it isan impressive example 
of the difference a publicly visible commitment to safety can 
make. 


Our railway representatives on the Task Force constantly 
reminded us that safety is a top priority for both Canadian 
National and Canadian Pacific. They also pointed to concrete 
proof of their commitment in this regard. We acknowledge 
this commitment and believe it truly exists. But while this 
safety commitment may be clearly understood within the 
railways, it has not been clearly enunciated to the public. As 
a result, the general public lacks the assurance that this com- 
mitment exists. 


We believe it is most necessary to ensure that safety be made 
a top priority by all charged with the safe operation of Can- 
ada’s railways and that tangible and visible evidence of this 
priority be given, on a constant and continuing basis. When 
transporting dangerous goods, safety must be given top pri- 
ority; in a situation of competing interests (i.e. safety versus 
time or dollars), that the decision must always be on the side 
of safety. 
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We recommend therefore that: 


i Safety be assigned top priority in the transportation of 
dangerous commodities and that the promotion of safety be 
publicly tangible, visible, and paramount. 


One way to express a commitment to safety would be to set 
National Safety Targets for the rail system. Our consultants 
examined this issue in the international context, and we 
debated the concept vigorously amongst ourselves. We came 
to the conclusion that definitive statements, in terms of “ac- 
ceptable” death or injury levels, were not workable. 


Adefinitive target suchas ‘only so many deaths will occur this 
year is an open invitation to unfair criticism, and perhaps is 
doomed to failure from the start. Targets which are unrealis- 
tic and can not be achieved are also counter-productive. 


However, some mechanism can and should be developed that 
will demonstrate commitment, set an incentive towards 
safety improvement, and establish accountability. The rail- 
ways themselves place great emphasis on safety; this compo- 
nent is part of the career and appraisal process for all their 
managers, and quarterly reports to their Boards of Directors 
on safety are mandatory. 


Through the co-ordinated efforts of all levels of government, 
it was possible to set annual targets for reducing road traffic 
fatalities by a certain percent. This kind of statement, devel- 
oped in conjunction with railroad management to ensure 
achievability, would be a useful mechanism, provided there is 
an effective way of measuring and monitoring performance to 
determine if such goals are in fact being achieved. 


We recommend therefore that: 


@ National Safety Targets, developed in conjunction with 
the railways, and expressed in percentage terms (i.e. reduce 
rail accidents by X% a year), be established, promoted and 
monitored by the Minister of Transport and that an account- 
ing of the progress made towards this objective be given to 
the public from time to time. 


It is our further recommendation that: 


@ The Minister of Transport, in establishing these safety ob- 
jectives, place before the public the Canadian Railway 
Safety record compared with that of other jurisdictions and 
modes of transportation, so that an accurate and fair judg- 
ing can be made. 


In this way the public will have the information needed to 
judge the safc.y of the system and public confidence will be 
improved. 


_ In Canada the regulation setting, monitoring, inspection, and 
accident investigation functions have all been placed in one 
organization. 


Although the Canadian rail safety record is good, we find that 
the lines between the various monitoring, regulatory and 
operating functions are blurred and that some change is 
needed to ensure an effective and dynamic regulatory system. 
We commend the Minister of Transport for actions taken in 
this regard with the introduction of the new Railway Safety 
Act and other proposed legislation. 


In the British regulatory system the British Rail Inspectorate 
has been constituted as an independent inspection and acci- 
dent investigation function since the 1840s. By being inde- 
pendent, and by conducting its investigations in an objective, 
impartial, factual and fully open manner, public confidence in 
its work is of a high order. The railway system (British Rail) 
operates safely with, for all intents and purposes, full auton- 
omy, establishing its own rules and operational procedures 
while being subject to the Inspectorate’s independent and 
impartial overview. 


Weare not suggesting that what is good in another country is 
automatically good for Canada. But we do feel that safety 
regulation and regulatory processes must be clearly deline- 
ated and that the public must have confidence in the process. 
In this regard, we commend the recent legislative actions 
taken to move the safety regulatory functions to Transport 
Canada, and the economic overview function to the new 
National Transportation Agency. Our consultants, after ex- 
amining the world scene, also endorse these actions, to which 
we give our fullest support and encouragement. 


We would however issue the following caution. The present 
legislation establishing the National Transportation Agency 
gives that Agency all the inspection and accident investiga- 
tion duties of its predecessor, the Railway Transport Commit- 
tee, until such time as the companion pieces of legislation - the 
Railway Safety Act, and the legislation establishing the Acci- 
dent Investigation Board-are enacted. These must be enacted 
with all dispatch. To allow these pieces of legislation to lapse, 
or to be delayed unduly, will create a negative impression and 
undermine public confidence. 


The Toronto Area Rail Transportation of Dangerous Goods Task Force Page 2.7 


Page 2.8 


We recommend therefore that: 


@ The legislation required to complete the separation of 
regulatory, safety inspection and accident investigation 
functions concerning the railways be given utmost priority. 


An up-to-date and accurate data base is needed when deter- 
mining the need for a regulation or monitoring the effective- 
ness of rules and procedures. 


Practically at every turn, we had great difficulty in getting 
sufficient data to carry out our own analysis. This situation is 
not unique to Canada nor unique to the rail mode of transpor- 
tation. In fact, of all the surface modes, statistical data on the 
rail system appears to be one of the most complete. 


The U.S. Office of Technology Assessment estimates an under- 
reporting of accident and transportation information in the 
U.S. in the order of magnitude two to ten times, depending on 
the mode. While we did not undertake a similar study, we 
believe that, with the more centralized regulatory control in 
Canada and only two major railways, the railway data com- 
piled in this country is of a fairly comprehensive nature. 


However, data specific to the haulage of dangerous goods is 
greatly lacking; there are inconsistencies between data col- 
lected by different Agencies; and much of the data in the 
system is out of date. In part, this has arisen because the 
legislative mandate to regulate the railways in Canada rested 
with one Agency, the Railway Transport Committee, while the 
authority to manage the transportation of dangerous goods 
rests with another organization, the Dangerous Goods Direc- 
torate of Transport Canada. 


Assessments of the danger involved in transporting a product 
should rest with just one competent organization, and all 
other Agencies and organizations should be compelled to 
accept these assessments — in the form of dangerous goods 
classifications, designations and reporting criteria — without 
question. A comprehensive, current and central data base 
capturing the necessary flow and accident data on the multi- 
modal transportation of dangerous goods in Canada would 
help identify accident patterns and detect contributing fac- 
tors. 


In addition, a comprehensive and timely review of the Dan- 
gerous Goods listings would ensure that they are constantly 
up-to-date and accurate. A situation where new and unevalu- 
ated products are transported through densely populated 
areas without being first classified as to their potential danger 


is unacceptable. 
We recommend therefore that: 


lm A comprehensive, ongoing review of dangerous products 
designation and classification be undertaken; 

@ Transport Canada’s Dangerous Goods Directorate be the 
only agency charged with compiling and promulgating the 
master classification listing (including special commodity 
designations) of all dangerous goods offered for transport; 
and 

M@ Transport Canada’s Dangerous Goods Directorate be 
given sole responsibility to establish accident and incident 
reporting criteria in conjunction with user agencies. 


There is also a need for a comprehensive, current and central 
data base capturing the necessary flow and accident data on 
the multi-modal transportation of dangerous goods in Can- 
ada. 


The regulatory Agencies in the States have a data base com- 
prising some 700 accident category data elements, while our 
Regulator’s data base contains about 70 elements. Of course, 
700 data elements are not necessarily helpful if the data is 
incomplete and inaccurate. In fact, U.S. regulatory officers 
indicated that 700 data elements may be too many. As more 
data elements are used, more effective mechanisms are 
needed to gather the required data and keep it up to date. 


Officials with the U.S. Federal Railroad Administration, the 
U.S. National Transportation Safety Board, and the U.S. Re- 
search and Special Projects Administration all endorsed the 
concept of acommon, co-ordinated North American data base 
containing pertinent and useful information. We support this 
concept, provided that the data gathered is made available to 
others — suchas the Provinces and Municipalities — for their 
own specific transportation needs. 


To explain the value of acommon North American data base, 
we must first explain how the railroad system operates in 
North America. Within a 100 car train there can be cars of 
many ages; cars carrying different products with different 
weights and centres of gravity; full cars; empty cars; cars 
carrying fluids which slosh around, cars carrying solids 
which are bulky and heavy; cars owned by different suppli- 
ers/manufacturers; cars from different countries (United 
States and Mexico); cars in pristine condition; and cars which 
have undergone repairs. Together, or individually, these cars 
may travel all within Canada or may move back and forth 
across the Canada/United States border. 
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A common North American data base would indicate how, 
how much, when and what goods are flowing, in what type of 
container, and in what condition of tank or freight car. All this 
information would be meaningful to the Regulator and the 
carrier. More specifically, detailed knowledge is necessary on 
the causes of accidents and on the trends which may lead to an 
accident. Such trends would aid in taking preventative 
measures in advance and thus averting a catastrophe ahead of 
time. Publicsafety would be better served if suchacentralized 
data base was established and maintained by the Regulator of 
the country involved. 


We recommend therefore that: 


@ A centralized data base on the transportation of danger- 
ous goods containing similar data elements between Can- 
ada and the United States, and maintained by each country’s 
respective Regulator, with accessibility rights of others, be 
established. 


_ The railway representatives on the Task Force have stressed 
: the importance of recognizing that Canada’s rail system is 
- part of a larger North American system. While it is clear that 
" Canada’s system does operate in a continental context, it is 


less clear if this North American system is really treated as one 
system, in a formal sense, at governmental levels. We found 
no formal mechanisms in place to support such a view. 


With respect to rail traffic between the United States and 
Canada, we heard several concerns expressed about mainte- 
nance standards for tank cars, since no formal governmental 
mechanism exists between Canada and the USA to monitor 
and control such standards. We also heard that deregulation 
may have a negative impact on this aspect of Canada-US rail 
traffic. 


Over the years, the Canadian and United States rail systems 
have developed in tandem, thanks to the professionalism of 
the railways and the Association of American Railroads. This 
has occurred even though there has not been any public safety 
requirement to doso. The Association of American Railroads 
has been a dominant influence in establishing common oper- 
ating and maintenance standards within North America, and 
its work forms the basis for most of the Canadian and US 
regulations in existence today. The rail companies and the 
Association of American Railroads deserve much credit for 
their accomplishments. 


However, it is the Regulator(s) to whom the public looks and 
it is the Regulator(s) who will ultimately be held accountable 
should deficiencies in public safety develop. It is necessary 
therefore for the Regulator to become responsible for ensuring 
that minimum common standards be established for this 
cross-border traffic. 


Such formal mechanisms already exist for rail traffic between 
European Common Market countries, where each country is 
committed to maintaining agreed minimum standards. The 
fact that most rail companies in Europe are nationalized, with 
strong links to their national governments, may have facili- 
tated the development of such standards. But the fact remains 
that a free rail flow system, operating within a formal mecha- 
nism, has been achieved in Europe — where there are many 
more countries than in North America. 


The Canadian Pacific Railway and the Canadian National 
Railways form part of a Canadian system, but clearly operate 
within a North American context. A minimum common 
standard of condition, maintenance and repair is needed to 
facilitate the international flow of rail cars. Furthermore, we 
need a formal regulatory mechanism to ensure that this mini- 
mum standard is adequate and properly maintained, and that 
work to improve public safety through enhanced standards is 
undertaken. 


The minimum standards now established by the Association 
of American Railroads can be used as a starting point, and the 
Association should continue to play a major role in the further 
development of these standards. However, we feel that the 
issue of public safety should not be left to informal arrange- 
ments. It isimportant that those in authority be seen to be fully 
committed to protecting the life and health of their constitu- 
ents. 


We recommend therefore that: 


@ A joint Canada/USA Rail Commission be established to 
ensure the formal communication necessary to facilitate 
uniform safety standards governing the cross-border flow 
of rail cars between Canada and the USA, and that this Joint 
Commission be mandated to improve standards, thus im- 
proving safety. 


Furthermore, we propose that: 


i Representation on this Commission be made up of five 
ersons- one each representing the Canadian and USA Regu- 
lators; one each representing the American railroads (AAR) 
and the Canadian railways (RAC); and one neutral chairper- 


son. 
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Today large volumes of hazardous products are manufac- 
tured, transported and distributed in close proximity to a 
population that has little detailed knowledge of the risks 
involved, but is exposed to the consequences of a dangerous 
goods accident. 


There are examples in the Greater Toronto Area where signifi- 
cant rail transportation infrastructures were built in outlying 
areas, only to be completely surrounded a few decades later 
by residential development. Similar developments have 
occurred in other modes of transport. Indeed, it has happened 
at static sites (i.e. factories and plants) as well as along trans- 
portation corridors and installations. 


Clearly, the risk to the public increases as the distance between 
itand a potential dangerous goods accident decreases. Recog- 
nizing that there are extraordinary market pressures, inade- 
quate legislative mechanisms, and an inadequate data base 
on dangerous goods, representatives of all interested parties 
should meet on a regular basis to discuss the best course of 
action regarding the safe transportation of dangerous goods. 


It is not our intention to suggest what topics would be appro- 
priate for such an Advisory Council to discuss. The topic of 
the safe transportation of dangerous goods, however, clearly 
needs to be discussed, and legislators need advice on actions 
to be taken. An Advisory Council representing all interested 
parties should perform these functions. 


An Advisory Council on the Transportation of Dangerous 
Goods already exists to advise the Minister of Transport in this 
regard. This Advisory Council should be given prominence 
and made permanent, to provide a stable focal point for 
Ministerial advice. In addition, the general public should be 
significantly represented on this Advisory Council, since it 
will be the general public, in all likelihood, who will have to 
bear the consequences of any serious accidents in this area. 


We therefore recommend that: 


@ An Advisory Council, reporting to the Minister of Trans- 
port, on the Rail Transportation of Dangerous Goods be 
made permanent and be so constituted in its membership as 
to fully represent all interested parties, including, to a 
significant degree, the general public. 


The proposed Bill C105 (The Railway Safety Act) makes 
provision for a Railway Safety Consultative Committee deal- 
ing with any matter affecting safe railway operations. If the 
above recommended Advisory Council on the Rail Transpor- 
tation of Dangerous Goods should overlap the Consultative 
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Committee, it could give rise to contradictory or confusing 
advice. 


We therefore further recommend that: 


@ The Advisory Council on the Rail Transportation of Dan- 
gerous Goods be required to work closely with the Consul- 
tative Committee proposed in the new Railway Safety Act 
(Bill C105). 


So far we have concentrated on the organization, infrastruc- 
ture and database requirements necessary to promote and 
demonstrate a commitment to public safety. These, however, 
would have no lasting value if the results did not contribute to 
reduced risk and enhanced public safety. 


We examined the regulatory process in place during our 
mandate. While we recognize that legislative changes are 
being undertaken, we wish to make the following observa- 
tions and recommendations. 


Regulation by Performance Standards 
versus Specifications 


The rail industry is extremely overburdened with detailed 
regulations, on everything from the weight of the bell on 
locomotives to the positioning of lamps and tables in the 
engine cab. But the underlying reasons for these regulations 
are not made clear. This omission has created an environment 
where the Regulator has, in fact, become the operator of the 
railways rather than the organization to oversee, monitor, and 
establish national transportation safety policy. 


The Regulator dictates the specifications on all matters for the 
railways. By so doing, it has created a stagnating and overbur- 
dened environment which permeates all aspects of the rail- 
way industry, from management/labour relationships and 
training to revenue viability and technological advance- 
ments. 


Throughout our investigations, no one suggested we should 
get rid of the Regulator. Quite the contrary. The need fora 
Regulator who is impartial, objective and committed to the 
public good is fully recognized. However, regulations issued 
by the Regulator should be practical, effective and efficient, 
and the process to change these regulations should be stream- 
lined and more responsive. 


Regulations should also allow for technological innovation. 
Atthe National Research Council in Ottawa, we witnessed the 
superior safety qualities of the plastic jerry can versus the 
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traditional metal one; the plastic container tended to melt ina 
fire, so its contents tended to burn — rather than explode. Yet, 
despite this evidence, changing the railway regulations to 
allow plastic containers continues to be a Herculean task. 


Our consultants, in examining procedures in other jurisdic- 
tions, conclude that it is not so much what one regulates as 
how one regulates. They also point out that regulations must 
fit the society for which they were intended; regulations 
suited to Australia, for example, may not be automatically 
suitable for Canada or vice versa. 


The Regulator needs to establish safety objectives, and then 
formulate performance standards to achieve those objectives 
— rather than detailed specifications. Performance standards 
allow for creativity and flexibility which, in tur, can benefit 
public safety. 


Recent legislative thrusts are geared towards these perform- 
ance-type regulations. While there will always be a need for 
some detailed specifications, we fully support performance 
standards as a more effective means of regulation, requiring 
the Regulator to spell out exactly what the objectives mean 
and what is expected in terms of performance. 


Co-ordinated Regulatory Research and Development 


The Regulator must have the capability to assess the value of 
proposals brought forward by the industry or the public at 
large. Such a capability depends on research and develop- 
ment. 


We visited the National Research Council facilities in Ottawa; 
the Association of American Railroads research test site in 
Pueblo, Colorado; the Transportation Development Centre in 
Montreal; and the Research and Special Projects Administra- 
tion facilities in Washington, DC and Boston, Mass. We also 
held discussions with British Rail Research personnel, visited 
the workings of the Canadian National Railways’ laboratories 
in Montreal, and witnessed Canadian Pacific Railway field 
testing of the Advanced Train Control System in Calgary, 
Alberta. 


We were immensely impressed with the amount of research 
and development going on. But we were dismayed at the 
under-utilization of government laboratories, and the lack of 
aco-ordinated research capability on the part of the Regulator. 


Of course, there is often a thin line between research and 
development for productivity gains, and research and devel- 
opment to improve safety. Our concern is solely with the 


latter. The Regulator, however, needs to be fully aware of all 
current research and development, and to identify that which 
is relevant to safety. This capability is needed both for pro- 
posal evaluations and to encourage the promotion of safety. 


We strongly recommend therefore that: 


M@ The Regulator have the capability of understanding, 
using, co-ordinating and, where necessary, undertaking 
Safety Research and Development as an aid to promoting 
public safety. 


As previously stated, the theme of public safety dominated 
our investigations from start to finish. Whether we were 
discussing relocation, rerouting, improved monitoring or 
inspections, the message we kept hearing was the same: 
“Make the system safe, and assure us — through concrete 
actions — that all reasonable steps are being taken to achieve 
this end”. 


We heard frequent criticism of the railways and their apparent 
disregard for the anxieties of the public living along their 
rights-of-way. In fact, this criticism is unfounded, and the 
railways do consider safety to be an extremely important part 
of their job. But there is an appalling lack of knowledge in the 
general public about what passes along the rail lines, and a 
reluctance on the part of the railways to communicate and 
work with the communities they affect. The result is an 
unhealthy skepticism between the public and the industry. 
Weare encouraged to believe that the railways now recognize 
this problem and are taking steps to resolve it. 


Our public perception survey reinforces the public’s need for 
assurance. Seventy-six per cent of respondents said they 
“could live with the existing system” if they were convinced 
that “measures to reduce the risks from the transport of 
dangerous goods by rail are of top quality”. Submissions sent 
to the Task Force reflected a similar concern, emphasizing the 
need for better monitoring and inspection, properly moni- 
tored and enforced speed regulations, and the highest quality 
maintenance standards. 


There is a pressing need for an ongoing operational Safety 
Audit, independent of both the Regulator and the Accident 
Investigators. This audit function would not replace those of 
the Regulator and the Accident Investigator. Quite the con- 
trary: the audit findings would be provided to both these 
groups for their own respective action. But the public in the 
Greater Toronto Area needs to beassured of the independence 
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and integrity of this audit, and its findings should be subject 
to public scrutiny. 

This independent operational audit must be comprehensive, 
and all-inclusive, encompassing all parties involved in the 
transportation system — from the shipper, through the car- 
rier, to the customer. (The railways themselves own and op- 
erate relatively few tank cars. The vast majority belong to, or 
are leased by, the shipper. It is the shipper and customer who 
assumes the responsibility for properly loading and unload- 
ing the product involved.) 


The audit must also cover all aspects of the system, from the 
subgrade through the infrastructure to the human and techno- 
logical components of the system, including the management 
of such components. 


The Auditor must have the ability and authority to judge the 
effectiveness of those creating and promulgating regulations, 
as well as those to whom the regulations apply. It is only 
through this type of audit, focused on public safety, that public 
confidence will be sustained. 


We therefore strongly recommend that: 


@ An Independent Operational Safety Audit function be 
established, with a broad mandate for safety of transporta- 
tion involving the rail system, the findings of which must be 
open to full public scrutiny; 

M The Independent Operational Safety Auditor report di- 
rectly to the Minister of Transport, in the same way as an 
internal auditor; 

M Findings of the Independent Operational Safety Auditor 
be made available to both the regulatory and accident inves- 
tigation functions, as well as to any railway, shipper, re- 
ceiver or other parties audited, for any subsequent action; 
and 

i Steps be taken to ensure that the duties of the Operational 
Safety Auditor remain, and be seen to remain, separate and 
distinct from those of the Regulator and that this audit role 
not be perceived as an encroachment on the regulatory 
function. 


Railway Regulations to be issued by Municipalities 


During our briefings to the various Regions and Municipali- 
ties in the Greater Toronto Area, we were asked to examine 
and comment on whether the authority to issue regulations 
affecting the Railways, in selected areas such as speed require- 
ments, could be given to the Municipalities. 


Such an approach has been used in the U.S., and there is much 
to be said for it. Municipalities represent the level of govern- 
ment closest to the general population, and it is primarily the 
Municipalities that must deal with the consequences of rail 
accidents. Nevertheless we are unable to support such a 
concept at this time. 


Braking and accelerating can generate substantial forces 
within a train, because of the inevitable slack between cars. 
This braking and accelerating action takes time to transmit 
itself throughout the whole train, sometimes up to 5 minutes 
depending on the train’s length. These in-train forces can 
cause accidents, and must be minimized. Changing speeds 
from one Municipality to another could accentuate the con- 
stant changing of in-train forces, and thus the possibility of an 
accident. 


It is also possible that Municipalities would impose speed, 
hours of operation or other restrictions for local or non-safety 
related reasons only, without really examining the impacts on 
railway operations or on safety as a whole. 


Given the need, from a public safety point of view, to provide 
as smooth a transition through a community as possible, and 
recognizing that the railway operation is an economic contin- 
uum from one end of the country to another, all but one 
member of the Task Force cannot support the concept of 
fragmented railway authority for setting regulations. 


(The one member minority position maintains that there may 
be extenuating circumstances where a municipality, such as 
Metro Toronto, should have some means of protecting its 
citizens in emergency circumstances where the regulatory 
authority is slow to respond. Considering that Metro Toronto 
is the commercial hub of the entire country with a population 
fully ten percent of the national total, this minority position 
finds it unacceptable to Metro citizens that their desire for 
speed restraint on dangerous goods rail traffic can be frus- 
trated by a lack of political will in the federal administration 
ora lack of decision-making by an indifferent Regulator. This 
minority position further contends that many cities in the 
United States have achieved authority to impose speed re- 
straint which has brought relief from rail accidents. That same 
kind of responsible authority should be available to Canadian 
cities which have demonstrated critical need.) 


Cabooseless Trains 


We did not consider the future of cabooseless train operations 
in the haulage of dangerous goods, since this issue was 
addressed by the Railway Transport Committee of the Cana- 
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dian Transport Commission. We note, however, the comment 
of one Task Force member that there are good reasons to 
conclude that a trained railway employee at the rear of a long, 
heavy train carrying dangerous goods through the narrow 
Metro Toronto corridor would provide added security, and 
help prevent rail accidents. 


Speeding Up Accident Reports 


We heard complaints that investigations of accidents by the 
Railway Transport Committee under Section 226 of the Rail- 
way Act have been very slow, with a good deal of time lost in 
completing and publicizing the investigation results. One 
example is the Metro Toronto derailment at Don Mills on July 
14, 1987, involving 31 cars and three locomotives. Results of 
the investigation are anxiously awaited by the community 
involved, yet 11 months later the report is still not completed. 


We are advised that under the new National Transportation 
Agency, investigation reports will be ordered completed in 60 
days, and if completion is not possible in 60 days a progress 
report will be filed by the investigating officer and made 
public. We believe this should help reduce anxieties. 


We therefore recommend that: 


Mi The Federal Regulator ensure that investigations into 
dangerous goods accidents are initiated promptly; that the 
60-day deadline for issuance of the results is met, and that 
follow-up action on deficiencies or faults shown in the 
investigator's report is launched without delay. 


Private Sidings - A Responsibility Gap 


A ‘legal’ inspection and monitoring gap exists concerning 
railway cars resting on private (i.e. Company) sidings. The 
Railway Act provides that the Railway Transport Committee 
inspectors have the authority to inspect and monitor all feder- 
ally regulated railway cars offered for transport, from the start 
to the finish of the transportation cycle. But tank cars can be, 
and sometimes are, used as storage containers while resting 
on private sidings, and thus would not fall under such inspec- 
tions. 


The problem is one of legal definitions. The Boiler and 
Pressure Vessels Act of Ontario sets out various rules and 
conditions regulating boilers and storage tanks, as well as 
standards established by the American Society of Mechanical 
Engineers (ASME). Railway tank cars, however, are manufac- 
tured and maintained under the Association of American 


Railroad (AAR) standards. While these are similar and often 
exceed the ASME standards they are not — legally — ASME 
standards. 


As a result, a tank car which sits ona private siding for more 
than 48 hours legally becomes a storage tank, but does not 
legally conform to the Boiler and Pressure Vessels Act of 
Ontario. Furthermore, Railway Transport Committee inspec- 
tors do not have the legal authority to inspect these tank cars. 
Should a tank car be kept moving on the private siding, then 
legally also it is not a storage tank - thereby not subject to the 
Boiler and Pressure Vessels inspectors’ scrutiny. 


Should this same tank car not be offered for transport on 
federally-regulated railways, then it is not subject to the 
Railway Transport Committee inspectors’ scrutiny - hence the 
responsibility gap. 


The Railway Transport Committee inspectors have been exer- 
cising an unofficial authority of inspecting these vehicles, 
whenever and wherever they find them. The simplest solu- 
tion is to define a tank car or freight car as a vehicle always 
being offered for transport and to empower the Railway 
Transport Committee inspectors to include these vehicles 
within their official jurisdiction. 


We recommend therefore that: 


M@ The Railway Safety Act be amended to allow the 
Regulator to inspect all federally regulated railway cars, 
especially tank cars regardless of their status. 


Posting of Bonds by the Railways 


We were asked to comment on whether the railways should be 
required to post Performance Bonds in the case of damage, 
injury or death caused by railway accidents. This issue was 
also raised in our public hearings when the Annex Residents’ 
Association suggested that the railways should be required to 
carry insurance coverage. 


When examining this question we considered the railways’ 
safety record; the fact that other modes of transport are not 
required to carry such insurance or post such bonds; the 
economic cost this would impose on the railways; and the past 
actions of these companies in the case of accidents. We also 
determined that federally regulated railways are subject to the 
requirements of the Ontario Spills Bill. 
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We believe that the concept of 'self' insuring is valid and is 
exercised by many organizations including governments at 
all levels. Furthermore, nothing in the railways past actions 
suggest that they would not act responsibly and legally, or 
would not have the resources to cover claims in the event of an 
accident. We therefore do not support the concept of requiring 
the railways to post Performance Bonds or to carry insurance. 


Communications and Community Interface 


Public Safety is, in our view, a combination of reality and 
perception. Something may be safe in fact but, ifit is perceived 
to cause harm, then in the minds of the general public it is 
unsafe. 


One objective of our public perception survey was to deter- 
mine the perspective of those living in the Greater Toronto 
Area on the nature of dangerous goods. We wanted to know 
how the public perceived the need and importance of danger- 
ous goods to the Greater Toronto Area; the means by which 
they were transported; and whether the transport by rail of 
these products was considered safe, or as safe as is reasonably 
possible. Except for a 25% minority, respondents were not 
very knowledgeable about railway operations or about dan- 
gerous goods. 


We have already noted a lack of public trust in statements 
made or actions taken by the railways, in spite of the truth of 
those statements and the good intentions behind the actions. 
There appears to be a major gap in understanding and accep- 
tance between the railways and certain parts of the public. 
This gap has no doubt arisen because the railways deal with 
problems in an impersonal, technological way, while the 
public deals with issues from a more emotional perspective. 


We encountered several concrete examples during our delib- 
erations which reinforce our conviction that better communi- 
cations is not only desirable, but invaluable. In several in- 
stances the Task Force referred requests for information di- 
rectly to one of the railways. When the railway provided the 
requested information in a helpful way, or initiated a simple 
remedial action, there was a direct and dramatic change in 
attitude on behalf of the citizens involved. 


We have also noted the excellent example of a good railway/ 
community relationships in Houston, Texas. In this case, the 
Port Terminal Railway established a full-time Public Coordi- 
nator position, and the Mayor established a Coordinating 
Committee, with special subcommittees which are in commu- 
nication with over 200 citizen associations. These initiatives 
were taken because both sides recognize that the railway is a 


part of the community; it can adversely affect the community 
by allowing unsafe practices; but it provides an essential 
transportation service to the community. The result is a high 
level of cooperation between all parties; criticism and com- 


plaint have for the most part been replaced by discussion and 
understanding. 


A similar approach should be considered in the Greater 
Toronto Area, as part of the cost of doing business. The needs 
in the Greater Toronto Area may be different from those in 
Houston, and specific arrangements may have to be adjusted 
over time. But the enduring ingredient — an element of 
mutual trust — is essential in the Greater Toronto Area. 


This continual interface between the railways and the Munici- 
palities could cover a number of areas, such as long range 
operational plans, railway crossing problems, and citizens’ 
concerns. An example of an initiative which could yield early 
public safety benefits would be a mutual approach to the 
problem of trespassing on railway property. Railway and 
Municipal staff involved with security matters could comple- 
ment each other in a joint program of this sort. 


We recommend therefore that: 


i The railways pay more attention to community informa- 
tion exchange and cooperation in order to provide greater 
assurance and appoint, as a normal business expense, a 
coordinator who would interface with municipalities and 
residents’ Associations on an ongoing basis; 

# Regional Municipalities within the Greater Toronto Area 
individually or collectively appoint a coordinator(s), at a 
senior level, who would interface with the railways and 
community groups; 

@ The railways, the Province of Ontario and Municipalities/ 
Regions establish, at a senior level, a formal liaison commit- 
tee mechanism through which issues can be discussed and 
resolved; and 

Governments, at all levels, and the railways promote and 
encourage an increased level of knowledge and communi- 
cation within the general public in the area of the transpor- 
tation of dangerous goods by rail. 


Public Safety must start at the top, it must be effective, and it 
must be seen to be effective. National Safety Targets aimed at 
an improved and safer environment, carried out by properly 
separated regulatory organizations, supported by an ade- 
quate multi-modal dangerous good database and a co-ordi- 
nated safety Research and Development capability will go a 
long way towards improving public safety across Canada, 
and in the Greater Toronto Area. 
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Regulation through performance standards, monitored by 
both the Regulator and an independent operational safety 
auditor, will help to ensure the public that “everything that 
can be done to improve safety, is being done”. 


The railway industry discharges a great deal of its safety 
initiatives under the auspices of the Association of American 
Railroads. These initiatives include, in large measure, those 
areas that have been delegated by the Regulator (eg. tank car 
integrity). The Regulators of both governments are free to 
attend the Association’s Tank Car Committee meetings but do 
not do so on a regular basis. 


While a Memorandum of Understanding exists between the 
Canadian and U.S. governments, contact is intermittent and 
informal. For systems as closely associated as the Canadian 
and U.S. railway systems, we consider a more formal relation- 
ship to be necessary. 


As a result of our contacts with community groups and 
individuals, we feel there is a great deal of improvement 
required in communication between the Railways and the 
public if confidence and understanding with respect to the 
safety of the rail system is to be achieved. 


We firmly believe that by carrying out these changes in an 
environment of open communications, the barriers of mis- 
trust will be lowered and the perception of public safety 
substantially improved. 


nalysis of 
Alternatives 


rm Option 
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A major part of our mandate was to determine if either 
rerouting or relocating rail services carrying dangerous 
goods in the Greater Toronto Area were feasible; and if so to 
determine the implications of such actions. 


To fulfill this mandate, we set out to identify and compare 
alternative routes rather than provide the detailed design of 
any one particular route. 


Wereviewed alternatives from an engineering point of view, 
including environmental and community impacts. We also 
considered a number of other factors, suchas the operational 
and economic impacts on the railways and on shippers, and 
the degree to which alternatives reduced the risk to the 
public. Of particular interest was the potential for shifting 
from railways to trucks that may result from rerouting or 
relocation. 


Since the existing system is already presently in operation, 
we treated it as a viable option. Alternative routings were as- 
sessed against this existing system, with reference to opera- 
tional requirements for transporting dangerous goods; the 
increase or decrease in risk to the public; the protection of rail 
rights-of-way from future encroachment; and, of course, the 
costs involved in constructing and operating on any alterna- 
tive route. 


We began by identifying a range of options to study. We 
consulted libraries, Regional planning offices, and those of 
Ontario's Ministry of Transportation and Communications 
(now the Ministry of Transportation) to locate past studies, 
proposals or ideas. We contacted several consulting firms 
working on this topic in the Greater Toronto Area. We re- 
viewed studies undertaken by the railways themselves. In 
addition, of course, we had our own expertise resident on the 
Task Force itself. 
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Based on this preliminary data, we put together six major 
‘corridor’ options: 


i) The Lake Corridor option. A completely new rail line 
would be built in Lake Ontario, at an appropriate distance 
offshore, to accommodate both Canadian Pacific's and Cana- 
Jian National's dangerous goods 'through' traffic. 


ii) The Lakeshore Corridor option. Both Canadian Pacific's 
and Canadian National's ‘through’ traffic would be rerouted 
to the existing Lakeshore line, presently running along the 
Lake Ontario waterfront. 


iii) The Existing System Corridor option. Canadian Pa- 
cific's dangerous goods traffic would continue to move east- 
west through the middle of Halton and Peel Regions, mid- 
town Metropolitan Toronto, and southern Durham Region; 
Canadian National's dangerous goods traffic would con- 
tinue to move through Halton and Peel Regions, southern 
York Region and southern Durham Region. Dangerous 
goods traffic to and from Western Canada would move 
north-south by Canadian Pacific's MacTier Subdivision and 
Canadian National's Bala Subdivision. ("Subdivision" is a 
segment of track.) 


iv) The Finch Hydro Corridor option. Canadian Pacific's 
and Canadian National's 'through' dangerous goods traffic 
would be rerouted to a completely new rail line built in the 
east-west Ontario Hydro utility corridor running through 
the Region of Peel, just north of Mississauga and through 
Metropolitan Toronto on an alignment slightly north of 
Finch Avenue. This corridor is presently occupied by hydro 
towers. 


v) The Parkway Belt Corridor option. Both Canadian Pa- 
cific's and Canadian National's dangerous goods ‘through’ 
traffic would be rerouted into the Parkway Belt in specific 
segments. This corridor was established as a transporta- 
tion/utility right-of-way by the Ontario Provincial Govern- 
ment in the early 1960s on an east-west alignment immedi- 
ately north of Mississauga and Metropolitan Toronto. This 
corridor is now occupied by hydro towers, underground 
utilities and the recently initiated Highway 407. This option 
would use some existing Canadian Pacific and Canadian 
National trackage but would require some new rail line as 
well. 


vi) The North Corridor option. A completely new rail line 
would follow a more northerly alignment away from any 
population concentrations through the north of Halton and 
Peel Regions, through the middle of York Region, and then 


LAKE SIMCOE 


DURHAM 


LAKE SCUGOG 


Existing Syste? —_____  //e Finch Corridor 
North Corridor Lake shore Corridor 


Parkway Belt Corridor i SGSESES8 Lake Corridor 


either through the north or south of Durham Region depend- 
ing on the sub-option chosen. This corridor runs north of 
major existing, and planned, urban development to the year 
2011, and specific routings would be selected to avoid towns 
and built-up areas. It would be some 60 to 80 kilometres in 
length. 


The above options are illustrated in Exhibit 3.1. 


Our consultants provided a preliminary assessment of each 
‘corridor’ and identified significant difficulties with three of 


these options: 


™@ Lake Corridor Option: Extremely expensive; did not 
reduce risk to the population below that of the existing 
system; potential environmental hazard to Lake Ontario. 

@ Lakeshore Corridor Option: Increased the risk to the 
public due to the high density of daytime employment. 
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Population Capital cost 
Exposed 


Existing route 


Existing route 


Some new construction required 
Considerable length of new track 


Power line reconstruction, many 
road crossings 


Existing route 


New construction 


es High Exposure or High Cost 


Se Low Exposure or Low Cost 


@ Finch Hydro Corridor Option: Did not reduce the risk to 
the public below that of the existing system; expensive to 
relocate existing Hydro towers and construct a new line. 


These options were dropped from further consideration. 
(Exhibit 3.2 illustrates this initial screening process.) 
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We were therefore left with the three following major op- 
tions: 


A. The Existing System Option 
B. The Parkway Belt Corridor Option 
C. The North Corridor Option 


In order to understand the complexity of these options, we 
personally toured the three corridors and witnessed for our- 
selves the degree of urban development underway in the 
Greater Toronto Area, and the tcpographic difficulties to be 
overcome in constructing any new rail lines. 


The existing system deserves careful consideration as an op- 
tion for three reasons: 


i) Thesystem has operated efficiently, in general terms, has 
been well maintained and is servicing the community it was 
designed to serve; 

ii) Alternative routes would be primarily for 'through' traf- 
fic only. The public strongly stated, and the Task Force 
agreed, that ‘local’ dangerous goods traffic should not be 
diverted to trucks as part of a relocation alternative; and 
iii) Any alternative system would have to be compared to 
the existing system in terms of technology, costs, comparison 
of risk and operating efficiency. 


The present system has been developing since 1855, when 
the main lines running along the Lakeshore to the east and 
west of Toronto first opened to traffic. These two lines are 
now knownas the Oakville and Kingston Subdivisions of the 
Canadian National Railways. Canadian National's Halton, 
Bala and Newmarket Subdivisions, and Canadian Pacific's 
North Toronto, Belleville, Havelock, MacTier and Galt Sub- 
divisions were opened by 1906. 


The last of the current lines, Canadian National's York Sub- 
division, with an extension of the Halton Subdivision (to 
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complete a northern route around the City of Toronto) 
opened in 1964. This initiative was taken by Canadian Na- 
tional to avoid the growing congestion in those parts of the 
City where the yards complementing their two main lines 
were located. It was also designed to link up with a pipeline 
coming in from Sarnia, Ontario. This relocation involved 
replacing those downtown yards with a major new classifi- 
cation yard, the McMillan Yard, located north of Metropoli- 
tan Toronto in the Town of Vaughan. An additional major 
intermodal yard west of Metropolitan Toronto, the Bramp- 
ton Intermodal Terminal, followed soon after. 


At the same time, Canadian Pacific also faced downtown 
congestion. It followed a less extensive restructuring plan, 
adding a major new classification yard at Agincourt, Scar- 
borough while continuing to use its 'make-up' and intermo- 
dal yards at Obico and Lambton. Canadian Pacific has only 
recently taken initial steps toward a major new intermodal 
yard, on its MacTier Subdivision just south west of Klein- 
burg. 


The railways' initiatives in the 1950s and 60s were designed 
to remove, to the extent practicable, their operations from the 
developed and developing areas of Greater Toronto. At that 
time, the landsurrounding the York Subdivision, the eastern 
part of the Halton Subdivision, and both the Agincourt and 
MacMillan Yards was almost entirely undeveloped. 


The explosive development northwards since that time has 
engulfed these areas in residential and industrial develop- 
ment. Because of this encroachment, incompatibilities of 
land use now exist in terms of noise, vibration and the 
concern for public safety. 


The present railway system in the Greater Toronto Area is a 
well-maintained network which has operated well in the 
community. While we heard, from time to time, concerns 
from the public about the appearance of a bridge or poorly 
maintained fencing, both our own consultants and Railway 
Transport Committee inspectors state that the system is, in 
general, of high quality and in many ways close to 'state of 
the art’ for North America. (We acknowledge that future 
rehabilitation may be expensive and have considered such 
costs when comparing rerouting options.) 


Although, as previously stated, the existing system was al- 
ready ‘in place’ and therefore had to be considered as a viable 
alternative, the other specific reasons mentioned above were 
significant enough, in our view, for the Task Force to con- 
sider it as an option. 
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Both the railways and the chemical/ petroleum industries 
predict that dangerous goods rail traffic volumes will de- 
cline over the next several years, and if any growth does take 
place it will be modest, localized, and too small to offset the 
declines. Based on the information they provided us, and in 
order to remain conservative in our estimates, we projected 
that dangerous goods traffic will remain as is to the year 


2011. The traffic flowing on the existing system is shown in 
Exhibit 3.3. 


We turn now to the other two major options - the Parkway 
Belt Corridor option and the North Corridor option. 


Parkway Belt Option 


The area now known as the Parkway Belt was originally set 
aside for the development of a high-capacity freeway, High- 
way 407, to meet the future needs of those growth areas to the 
north of Metropolitan Toronto. Butin the 1960s, the Province 
took the Parkway Belt initiative to establish an urban sepa- 
rator and major utilities corridor. At first the south limit of 
this corridor was to be located where the Region of York 
adjoins Metro Toronto; but this was not feasible due to the 
rapid development already taking place in the area. The 
Province decided to use the Highway 407 right-of-way as the 
core of the Parkway Belt. The Belt was not originally in- 
tended to accommodate rail traffic. 


Our Parkway Belt Corridor options involve some new rail 
tracks in the Regions of Peel, Halton and York, but otherwise 
use parts of the Canadian National's Halton and York Subdi- 
visions, and the Canadian Pacific's Galt Subdivision. 


North Corridor Option 


The North Corridor would generally pass north of projected 
development to the year 2011. It would avoid populated 
areas, yet would lie south of the extremely rough, railway 
incompatible terrain north of the Georgetown, Caledon East 
and Oak Ridges areas. This option would use part of 
Canadian National's Halton Subdivision west of Toronto, 
new lines in the North onan east-west axis, and join up with 
the Canadian National's Kingston and the Canadian Pacific's 
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Annual Carloads - 1985 


C.N. Traffic To %o 
Total Through 


Dangerous Mixed Loads 13810 
D.C. Car Loads 3288 
S.D.C. Car Loads 1369 


All D.G. Car Loads 18467 
Non-dangerous Car Loads 280057 271752 


Residue D.G. Tank Cars 4949 16372 
Non-dangerous Residue Cars | 158428 231465 


Total Cars 471901 538476 
C.P. Traffic 

Dangerous Mixed Loads 9312 980 
D.C. Car Loads 2594 9952 
S.D.C. Car Loads 1165 5283 


All D.G. Car Loads 13071 16215 
Non-dangerous Car Loads 230793 185157 421950 


Residue D.G. Tank Cars 2574 13249 15823 
Non-dangerous Residue Cars | 123150 33326 156476 


Total Cars 374588 248947 623535 
Total Traffic 

Dangerous Mixed Loads PROM. 2672 25794 
D.C. Car Loads 5882 16377 22259 
S.D.C. Car Loads 2534 16053 18587 


All D.G. Car Loads 31538 35102 66640 
Non-dangerous Car Loads 515850 457909 973759 


Residue D.G. Tank Cars 7523 29521 37144 
Non-Residue Cars 291578 264791 556369 


Total Cars 846489 787423 1633912 
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Belleville Subdivisions to the east. One additional sub- 
option would also use the right-of-way of part of the Cana- 
dian Pacific's Havelock Subdivision, to bypass the more 
populated areas of the Region of Durham. 


Within these two main corridor options, there are several 
operational alternatives. These involve using different 
bypass routings; different amounts of trackage (i.e. two, 
three or four track systems); and simulating various volumes 
of traffic over the different configurations. The location of 
railway yards is also important, especially if and when traffic 
is shifted further to the North. 


For all the operational alternatives, capital and operating 
costs were developed, and railway operational efficiencies, 
or restrictions, were recorded. Exhibit 3.4 describes the 
various routing alternatives and Exhibits 3.5 to 3.12 show 
these routes graphically. 


We received several submissions with requests ranging 
from stopping dangerous goods traffic entirely to transport- 
ing them by ship or by pipeline. We also received sugges- 
tions that dangerous goods should be transported at night 
only, or in dedicated trains carrying only a dangerous 
product(s) under strict conditions. 


The ‘dedicated’ train proposal was roundly opposed by all 
communities, the railways and the Unions. A similar exer- 
cise had been undertaken by Canadian National several 
years previously and was found to be operationally disrup- 
tive. Such trains are also considered a more unsafe practice 
since they require an extensive amount of extra handling. 
The American system is able to overcome this extra handling 
problem solely because of the volume hauled in that country. 
In Canada, our volumes are not sufficient for dedicated 
trains to be economically viable. 


The transportation of dangerous goods at night would create 
a schedule disruption for the railways. And, according to 
information from the United Kingdom, it would in fact 
increase the risk to public safety. In the event of an accident 
involving toxic gases, the calmer, night-time winds do not 
disperse the gases as quickly as day-time winds. This, along 
with the increased vunerability of a sleeping population, led 
us to discard this proposal as a viable option. 
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“Indicates the alternatives for which detailed risk 


were assessed. 


Alternative 


Network 


Existing with additional 
connections 


Sub-route ‘A’ follows 
the 
CN York Subdivision 


Sub-route ‘B’ follows 
the Hwy. 407 Parkway 
Belt Corridor diverting 
(by passing) around 
Thornhill 


Most northerly align- 
ment 


ea 
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Most southerly align- 
ment 


CN Traffic Routing 


Existing (A1) 


Milton cut off for all 
through Halton Sub 
trains 


Same as B1A or B1B 


Same as B1A or BIB 


Mainline trains carrying 
DG’s; set-off through 
DG cars at Vandorf & 


Cherry to avoid bringing 
them into 
MacMillan Yard 


Route for all mainline 
trains, new yard in 
Vandorf Area 


Mainline trains carrying 
DG's; set-off through 
DG cars at Elgin and 
North Maple to avoid 
bringing them into 
MacMillan Yard 


CP Traffic Routing 


Diversion of CP main- 
line DG trains to 
Halton/York Subs 


Route B for mainline 
DG trains only, 
Agincourt Yard 


Route B for mainline 
DG trains, 
Agincourt Yard 


Route B for all mainline 
trains, new 
Woodbridge Yard 


Route C1 for all main- 
line trains, new yard in 
Bolton area 


Same as Cl 


Route C2 for all main- 
line trains, new yard in 
Bolton area 


Newmarket Sub 


Havelock Stib 


CN DG Route 

and Yards {o = 
CP DG Route O 

and Yards 


CN Non DG 
Route and Yards | 


CP Non DG QO | 


Route and Yards 
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Detail showing the differences in the 
corridor options B1A and B1B 
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Detail showing the differences in the 
corridor options B2A and B2B 
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Bala Sub 


Detail showing the differences in the 
corridor options B1A and B1B 


si Sub 
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and Yards Route and Yards 


The Toronto Area Rail Transportation of Dangerous Goods Task Force Page 3.17 


4 Halton Sub : 


Page 3.18 


Oakville S 
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We used both quantitative and qualitative criteria to evalu- 
ate the routing alternatives. 


The latter criteria involve such aspects as the volume of 
traffic that may shift to trucks under each alternative, and the 
effects this would have on safety and on railway competi- 
tion. Other qualitative criteria involved determining 
whether the present system was safe, unsafe, or safe enough, 
and the degree of acceptance or opposition to each alterna- 
tive. 


Our quantitative criteria were Risk to Public Safety, Eco- 
nomics, Community Impacts, and Natural Environment 
Impacts. Recognizing that we were undertaking a feasibility 
study and not a precise, engineering exercise, we developed 
cost parameters and proxies for the quantitative criteria we 
wanted to measure. These are outlined as follows: 
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We used statistical fatalities per year, arising from the effects 
of the release of dangerous goods from rail accidents, to help 
us measure risk and to help us make comparisons between 
different route options and segments. 


It should be said that elected officials, ratepayer groups and 
even some members of the Task Force expressed consider- 
able concern over the use of this criterion for public safety. 
Many felt it was too narrow, and that long and short term 
injuries and illnesses, coupled with property damage, would 
more appropriately reflect the true cost of the effects on 
public safety. However, our consultants advise us that these 
sub-lethal effects would be proportionate to fatalities and 
that, in the case of a serious dangerous goods spill, to 
quantify these sub-lethal effects would bea major and costly 
exercise which would not significantly alter the relative 
nature of the various alternatives we were studying. As to 
property damage, we took the position that while this was 
undoubtedly important, our major focus should be on public 
health and security. We are confident that the fatalities 
criterion does allow us to evaluate and compare the different 
alternatives and route segments effectively. 


We note that the science of risk assessment and management 
is relatively new, and methodologies had never been applied 
in a situation as complex as this. We are confident in the 
conclusions drawn about the relative risk of various corri- 
dors but note that a wide range of values is possible in 
assessing absolute risk of dangerous goods movementinany 
specific corridor. 


A more detailed explanation of Risk and the methodology 
we used are outlined shortly in Section 3.8 - Risk Assessment. 


These include estimates of costs to construct the required 
railway infrastructure, offset by savings (if any) realized 
from various relocation strategies (i.e. value of land from any 
rail yard relocation, or lower expansion costs for commuter 
rail if freight traffic volumes are reduced). The incremental 
operating cost for each alternative was also determined. 
These operating costs however did not include possible 
additional costs which would have to be borne by the com- 
muter service in those cases where that service became the 


major user of a rail line. 


Capital costs for new railway infrastructure included the 
cost of land, tracks and new yards, with an allowance for 
facilities abandoned as a result of a particular alternative. 
Also costed were various trackage options developed with 
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the railways to ensure sufficient capacity to accommodate 
the rerouted traffic. We would stress that our estimates were 
for a feasibility study and are quoted in 1987 dollars. 


Operating strategies and costs for each of the alternatives 
were developed, in close cooperation with the railways, to 
ensure that operating plans were practical and that the 
costing of these alternatives was in keeping with the recog- 
nized costing methodology and requirements of each Rail- 
way. These operating cost estimates only reflect the in- 
creased, or decreased cost, over the existing operation and as 
such do not reflect the total operating costs of the railways in 
the Greater Toronto Area. Our interest is in the relative 
impacts one alternative would have over another, and how 
these impacts would affect our final decision. 


These took the form of the loss of developed, and develo- 
pable land and the creation of barrier effects between com- 
munities. These criteria were measured as kilometres of rail 
line creating such impacts. 


To give us a measurement for noise and vibration impact, we 
determined the number of people living within 1 kilometre 
of a rail line. For impacts on aquatic life and water quality, 
the measure we used was the number of streams that would 
be crossed. For larger, sensitive environmental areas the 
measure we employed was the number of kilometres of each 
rail line passing through such areas. For visual impact 
effects, we used the number of kilometres any new trackage 
would be located noticeably above the surrounding terrain. 


Once again, we relied on a proxy measurement to give us an 
understanding of the impacts of analternative. Recognizing, 
of course, that 1 kilometre of track through a highly sensitive 
area may be worth 3 or 4 kilometres of track through an area 
of a less sensitive nature, we were nevertheless comfortable 
that, in a feasibility study of this nature, we had a proxy 
measurement which could help us in our deliberations. 


It should be noted that all of the impacts quoted above apply 
to the entire system, for each option studied, and not just to 
a particular route within a specific option. 


Capital Costs 


Capital costs for different alternatives ranged from zero 
dollars for the existing system to $1.686 billion for the most 
northerly corridor option (Alternative C-2). These costs 
include estimates for physical plant, new yards (if needed), 
bridges, switches, grade separations and land required for 
the tracks. Some allowances have been made, where appro- 
priate, for the sale of surplus land. Credits were given when 
an alternative meant rehabitation or upgrading of old facili- 
ties could be avoided. As mentioned, these costs are at 
feasibility estimate’ level and are quoted in 1987 dollars. 


A summary of the capital costs, per alternative, is shown in 
Exhibit 3.13. New trackage sections required are shown in 


* Numbers in parentheses are estimated returns from sale of 
existing rail lands following provision of revised zoning. The 
actual amounts to be credited would depend on market factors 
and negotiations at the time of implementation. 

- Expressed in 1987 dollars 


Alternative Features Infrastructure Land Cost Total Cost 
Cost 
Al NO CAPITAL COSTS ss = =. 
A2 $45 $9 $54 
BIA $365 $7 $372 
BIB Cost as BIA plus the 2 track York Sub relocation $590 $22 $612 
B2A 3 track line $565 = $565 
4 track line $665 — $665 
B2B Costs as B1A plus relocation of York Subdivision 
in Thornhill area 
3 track line $755 $15 $770 
4 track line $860 $15 $875 
B3A 3 track line $750 $11 ($53) $708 
4 track line $850 $11 ($53) $808 
B3B Cost as B3A plus relocation of York Subdivision 
in Thornhill area plus yard 
Srome line fae’ $940 $26 ($53) $913 
4 track line $1,045 $26 ($53) $1,018 
a ee ee ee a eS SS eS 
G1 Includes yards $900 $153 ($53) $1,000 
i $1,460 $169 ($153) $1,476 
t y 
ae es $1670 -«$169(6153) «$1,686 
Includes yards 
ee ee EEE 
25 
C3 Includes yards $665 $113 ($53) $7 
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Exhibits 3.14 to 3.16 for alternatives involving the rerouting 
of Canadian Pacific's 'through' dangerous goods traffic only 
(option A-2); the Parkway Belt Corridor (the 'B' options); and 
the North Corridor (the 'C' options). Railway yard locations 
shown, should be considered as approximations since sev- 
eral locations were possible. 


Operating Costs 


Operating cost impacts ranged from an overall annual incre- 
mental saving of $1.6 million to an overall annual increase of 
$36.0 million, depending on the alternative studied. Exhibit 
3.17 summarizes these estimated cost impacts, by railway, 
for each alternative studied. These are operational savings 
and costs over and above costs presently incurred in the 
existing system. We were interested not in the railways' 
overall costs, but only in the effects that our alternatives 
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would have on their operations. 

We would like to acknowledge the extensive and willing 
cooperation of both railways. They devoted enormous ef- 
forts (at no cost to the Task Force) to produce various 
operational scenarios in which they balanced their need to 
service their customers, remain competitive, and yet reduce 
the risk to the general public. 


Traffic origin and destination flows played a large part in 
these operational scenarios. Since the Canadian National's 
main line (the Halton and York Subdivisions) is already 
located north of Metropolitan Toronto, most of the Parkway 
Belt Corridor options (the B Alternatives) yield an opera- 
tional saving. Savings to Canadian National result in some 
cases, from shared use of their rail right-of-way, or from 
shorter trackage needed along some routings. But costs 
increased as the relocation options move further to the 
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Oakvitlé Sub 


s 
aes = 


Halton Sub : 


North. 

For Canadian Pacific, every option yields an increased oper- 
ating cost. This is due to the greater distances it would be 
required to travel compared to its present downtown line, 
and the longer trackage it would have to maintain. 


Proceeds 


Abandonment and Sale of Specific Railway Infrastructure 


At an early stage of our deliberations, we were told that the 
market value of certain railway rights-of-way may be suffi- 
ciently high to accommodate most, if not all, of the costs of 
rail relocation. Specific reference was made to the central 
portion of Canadian Pacific's North Toronto Subdivision in 
downtown Toronto, and the Canadian Pacific Agincourt 
Yard in Scarborough. 


LAKE SIMCOE 
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Possible new rail 
se gm e nt Ss an d y ar d S SAAS SS 


We do not agree with this claim. Through the services of 
Engineering International, working in association with 
Royal LePage Real Estate Services Limited, we determined 
that the best values of the railway lands in these areas range 
in value from a low of $288 million to a high of $408 million. 


Expressed in 1987 dollars 


(Incremental Savings /Costs Relative to Current 
Costs Expressed in Millions of Dollars per Year) 


————— es 


Alternative Features CN CP Total 
A2 0 +7.8 +7.8 
BIA -9.4 +7.8 -1.6 
B1B Costs as B1A plus the 2 track 
York Sub relocation -9.4 +7.8 -1.6 
B2A 3 track line -94 417.1 +7.7 
4 track line 94 +144 +5.0 
B2B Costs as B3A plus relocation of York 
Subdivision in Thornhill area 
3 track line 94 +4+17.1 +7.7 
4 track line 94 414.4 +5.0 
BBA 3 track line +10.0 +0.6 
4 track line -9.4 +8.0 -1.4 
PEE ee 8 ee ee a 2 ee ee Se 
B3B Costs as B3A plus relocation of York 
Subdivision in Thornhill area 
3 track line -94 +10.0 +0.6 
4 track line -9.4 +8.0 -1.4 
i a ee 
Cl +26.3 +9.7 +36.0 
a ee en ee ee ee 
C2 3 track option +16.8 ~~ +9.7° +26.5 
4 track option +16.8 +9.7 +26.5 
Bene Ue 6 ON Ee 
G3 +10.0 +7.8  +17.8 


eae net he ee 
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Westudied two scenarios for the Agincourt Yard depending 
on whether the Havelock Subdivision would be retained or 
not. The breakdown of our analysis is as follows: 


Land Use Scenario Analysis 


i) North Toronto Subdivision 
West Toronto Diamond to 
the Leaside Yard $240 - $320 million 


ii) Agincourt Yard 
Scenario (1) 
With the Havelock Sub- 


division (Peterborough - 

CPR line) being abandoned 

and the land becoming 

available for sale $72 - $88 million 


Scenario (2) 
With the Havelock Sub- 
division being retained $48 - $58 million 


(These are 1986 values, which were later adjusted to 1987 dollar 
values when being incorporated into the overall capital and oper- 
ating cost comparisons of alternatives.) 


The values shown for the Canadian Pacific's Agincourt Yard 
have been accommodated, where applicable, in the capital 
cost estimates we reported earlier. However, since none of 
the alternatives studied involve the complete abandonment 
of Canadian Pacific's North Toronto Subdivision, the $240 - 
$320 million estimated for this Railway's right-of-way prop- 
erty is not reflected in any of our financial accounting. 


At our public hearings, some questioned whether these 
estimates truly reflect current market value for the Agin- 
court rail yard lands. However, this land is unserviced, and 
costs to have it serviced would be substantial. After exten- 
sive discussions with Scarborough's planning personnel on 
this point, the majority of the Task Force are satisfied with 
these estimates established by our consultants. (One mem- 
ber of the Task Force feels that the land value shown for the 
Agincourt Yard is too low.) 


There are several other major factors to consider in assessing 
the abandonment of Canadian Pacific's North Toronto Sub- 
division right-of-way: 


@ Except in the highest cost alternatives, all freight traffic 
other than dangerous goods would continue to run on the 
present rail lines; 


@ Even if all 'through’' freight traffic were removed, ‘local’ 
traffic, both for general freight and dangerous goods, would 
have to be accommodated; 

@ Options must remain available for both the Province of 
Ontario and the Municipality of Metropolitan Toronto to 
accommodate public transportation; and finally 

@ From all the experience encountered in establishing trans- 
portation corridors anywhere, the majority of the Task Force 
strongly agrees that it would be in the public interest to 
preserve the existing rail corridors in Greater Toronto even 
if their overall use is changed. (One member of the Task 
Force argues that it might be possible economically to relo- 
cate the North Toronto Subdivision, thus releasing land for 
other purposes and reducing the costs of relocation.) 


We conclude that even though some lands may be aban- 
doned through relocation or changes in traffic, the core of 
this transportation corridor should remain. 


We recommend therefore that: 


@ No consideration be given at this time to abandoning the 
present Canadian Pacific Railway's North Toronto Subdi- 
vision; 

@ Should rerouting or relocation take place, this right of 
way continue to be used for all ‘local’ traffic and for 
'through' non-dangerous freight traffic; and that 

@ Should excess rail capacities become available on this or 
any other rail line in the Greater Toronto Area, considera- 
tion be first given to their use as possible public transpor- 
tation corridors. 


Exhibit 3.18 indicates a complete summary of the land values 
appraised, in 1986 dollars, by the various 'nodes' studied. (A 
node is a particular stretch of land along the right-of-way 
appraised by our consultants). 


Commuter Service (GO Transit) 


The existing rail network in Greater Toronto is used jointly 
by the freight railways, the long distance passenger railway 
(VIA Rail), and GO Transit, the commuter rail system. Both 
passenger services reimburse the major railways for the use 
of their lines. 


We held discussions with GO Transit to determine their 
growth needs and how they could use any excess rail line 
capacity. We then translated this extra capacity into dollars 
and determined a cost/saving potential for each option. By 
making use of excess capacity, GO Transit would save $55- 
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N.Toronto S/D and Agincourt Yard 
Expressed in 1986 $millions 


Value Ranges in $millions 


North Toronto Subdivision 


Nodes Area Low 
(sq. ft.) <50% 
1 The Junction 242,000 $1.7 
$8/sq.ft. 
2 Lansdowne 101,005 $0.8 
$8/sq.ft. 
3 Dufferin 217,030 $1.7 
$8/sq.ft. 
4 Ossington 126,295 $1.0 
$8/sq.ft. 
5 Christie 300,550 $2.4 
$8/sq.ft. 
6 Bathurst 213,500 $13.7 
$80/sq. ft. 
7 Spadina 253,750 $22.0 
$100/sq.ft. 
8 Avenue 242,000 $20.3 
$8/sq.ft. 
9 Yonge* 794,392 $146.0 
10 Mt. Pleasant 401,477 $24.0 
11 Bayview 355,400 $2.7 
Totals $236.8 


Agincourt Yard (unserviced land) 
Scenario 1 - 320 acres 


Scenario 2 - 265 acres 


“Breakdown of Value estimates for #9 Yonge 
98,536 $29.5 
(3.0 x cov.) $300/sq.ft. 
217,030 $93.5 


(2.0 x cov.) $225/sq.ft. 
217,030 $23.0 


(1.0 x cov.) $125/sq. ft. 
794,392 $146.0 
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Assuming $20/sq.ft. of buildable coverage 


Medium 
60% 


$2.0 
$12/sq.ft. 


$1.2 
$12/sq.ft. 


$2.6 
$12/sq.ft. 


$1.5 
$12/sq.ft. 


$3.6 
$12/sq.ft. 


$17.0 
$80/sq.ft. 


$28.0 
$125/sq.ft. 


$25.4 
$12/sq.ft. 


$168.0 
$26.8 


$3.0 
$279.6 


Low 
$72.0 
$48.0 


$34.4 
$350/sq.ft. 

$105.0 
$250/sq.ft. 

$29.0 


$150/sq. ft. 


$168.0 


High 
75% 


$2.1 
$15/sq.ft. 


$1.5 
$15/sq.ft. 


$3.3 
$15/sq.ft. 


$1.9 
$15/sq.ft. 


$4.5 
$15/sq.ft. 


$20.5 


$34.0 
$150/sq.ft. 


$30.5 
$15/sq.ft., 


$190.0 
$30.0 


$3.3 
$320.9 


High 
$88.0 
$58.0 


$39.0 
$400/sq.ft. 
$116.5 
$275 /sq.ft. 
$34.5 
$175/sq.ft. 
$190.0 


160 million in expansion costs, depending on the option 
chosen. 


These figures are strictly estimates, since any actual cost 
avoidance would depend on negotiations between the rail- 
ways and GO Transit at the time of service expansion. In 
addition, these figures do not reflect additional operating 
costs which may have to be borne by GO Transit in cases 
where it constitutes a greater proportion of traffic on a line 
after a freight railway service relocation. 


Costs and Proceeds Summarized 


The Economic Impacts of the alternatives are shown in 
Exhibit 3.19. 


Two proxies were used to measure community impacts: the 
loss of developed or developable farm land, and the barrier 
or division created by rail lines within a community. Both 
are expressed as kilometres of rail line impacting the com- 
munity. 


The transfer of land use ranges from zero km for the existing 
system, to a high of 131.0 km for the most northerly reloca- 
tion option. The existing system and one of the Parkway Belt 
options exhibited the highest barrier effects (219.3 km and 
219.4 km respectively). This was due to the high density of 
population in the southern portion of the Greater Toronto 
Area. The further north our relocation options moved, the 
less this community barrier effect became. 


Exhibit 3.20 summarizes the community impacts for the 
various alternatives. 


Natural environment impact proxies were selected to help 
us understand the effects, in terms of noise, vibration and 
visual impacts, that each option would have on the general 
public. We also assessed the potential adverse effect our 
options would have on the environment as a whole. 


With respect to noise and vibration, the larger the popula- 
tion, the greater the impact. Naturally, the existing system 
had the highest impact. The further north our options 
moved , the less impact there was to measure. It should be 
pointed out, however, that because of the diverse and exten- 
sive development mushrooming all over the Greater 
Toronto Area, the impact in these areas was of growing 
concern to the Regions. 


The Toronto Area Rail Transportation of Dangerous Goods Task Force Page 3.31 


Page 3.32 


Visual impacts, reflecting the creation of new sights not 
previously in evidence (i.e. new rail lines), showed that the 
further north our options went, the higher the impact. 
However, when visual effects are considered in combination 
with the population affected by noise and vibration, concern 
would be more strongly expressed by those living in the 
Parkway Belt Corridor options (the 'B' Alternatives). 


Our consultants counted the number of streams crossed by 
rail lines and, working from environmental maps, we calcu- 
lated the number of kilometres that these lines would cross 
in environmentally sensitive areas such as the Humber Val- 


Capital Cost ($ million) 
Operating Costs (capitalized) ($ million) 

Impact on Planned Commuter Service ($ million) 
Buffers ($million) Refer to section 3.12 


*Capital costs shown are net of estimated return from sale of existing rail yards. 
Operating cost | ee have been capitalized over fifty ee 

Numbers in brackets denote potential cost reductions rather than costs. Actual 
cost reductions from impacts on rail commuter service would depend on negotia- 
tions between the railways and Go Transit if improved commuter services were 
to be implemented. 


Loss of Developed Land (km) 
Loss Developable Land (km) 
Loss of Farm Land (km) 
Community Barrier Effects (km) 


Noise and Vibration Exposure (people) 
Visual Impact Effects (km) 
Water Quality / Aquatic Life Effects (crossings) 
Spec. Vegetation/ Wildlife Area Effects (km) 


Existing System 
Al A2 
0 54 
0 142 
0 0 
Existing System 
Al A2 
0.0 0.0 
0.0 0.0 
0.0 0.0 
2172 219.3 
Existing System 
Al A2 
1199 1290 
0.0 0.0 
369 320 
19295 +195 


B1A 


372 
(29) 
(55) 


B1A 


jDES 
i> 
14.0 
219.4 


331 
16.5 


ley. The existing system crosses the most streams and the 
most northerly option the least. When counting the number 
of sensitive areas crossed, the reverse was true. 


We would like to emphasize that our environmental criteria 
are not a replacement for a legally-required Environmental 
Assessment Study. A full Environmental Assessment may 
have to be carried out on any alternative line actually se- 
lected. Our criteria are intended solely to give a rough 
approximation of the environment implications for each al- 


ternative. 


Exhibit 3.21 summarizes the natural environmental impacts. 


Parkway Belt Corridor 
B2A B3A BIB B2B_ B3B 


Hi ey 612 825) en 966" 
115 (7) (29) 115 (7) 
(130) (130) (72) (147) (147) 


Parkway Belt Corridor 
B2A B3A B1B B2B B3B 


125 125 - 164) = etG:0 16.0 
Lo 15 6.5 6.5 6.5 
14.0 14.0 240 240 24.0 
1465 1465 194.7 1223 1223 


Parkway Belt Corridor 
B2A B3A_ BI1B-~ B2B__ B3B 


530.530. «21,067. 484.—Ss«= 484 
AO Ak Ok 70 POR cB 


| 331 331 344 344 344 


12.0 12.0 16.5 2:0 12.0 
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North Corridor 
Cl C2 C3 
1,000* 1,581* (2a 
657 484 525 


(108) (162) (107) 
300 to 500 


North Corridor 
(Gil (Gy C3 


6.5 6.5 Ls 
3.0 3.0 55 
121 Se coo 
119.8: 413... 925 


North Corridor 
(Gil G7 C3 


499 79 584 
52 Od 25 2:Oiitie (240) 

285 285 299 
89.0 57.0 14.0 


Page 3.33 


Page 3.34 


With respect to engineering, railway operations and land 
availability, rerouting and relocationg the rail flow of dan- 
gerous goods in the Greater Toronto Area is indeed feasible. 
There would however be some adverse environmental and 
social/community effects, as documented above. 


But there is another critical perspective to consider: the 
reduction of risk achieved by each alternative. This is dis- 
cussed in the next section. 


We have determined that rerouting and relocating the rail 
flow of dangerous goods in the Greater Toronto Area can be 
achieved from an engineering and operational point of view 
but at a cost. Our mandate, however, was one of public 
safety. We therefore had to determine if, and how, our 
options impacted public safety, and whether they could sig- 
nificantly reduce risk to the public. 


Risk Assessment is a relatively new field. We would like to 
acknowledge and thank Dr. D.H. Napier, of the University of 
Toronto, for introducing us to this entire question of the 
measurement of risk and its complications. His urging, at the 
beginning of our deliberations, helped convince us that such 
an examination was necessary. 


Our Chairman’s trip to Great Britain confirmed this conclu- 
sion. There, they have recognized the value of undertaking 
extensive quantitative risk assessments when major projects 
are contemplated. We are grateful also to the British Health 
and Safety Executive for their comments on the approach we 
were taking and for their support in this regard. 


The Health and Safety Executive started doing risk assess- 
ments first on factories and plants, and are only now work- 
ing on the railway transportation system. The rail system 
was given a lower priority because British Rail had an 


excellent safety record, and already comes under compre- 
hensive regulations. It appears that at a governmental level, 
we in Canada have started at the other end of the spectrum 
(i.e. the railway transportation system) first, even though our 


rail regulations are more stringent and our rail safety record 
just as good. 


Officials in the Railway Transport Committee advised us 
that quantitative risk assessment is a new and untried field 
for Canada. They urged that we proceed with caution, defin- 
ing in clear and unequivocal terms what we wanted to 
analyze in this exercise and what we wanted to achieve. We 
are grateful for their advice and words of caution. 


Our objective was to measure the degree to which various 
routing alternatives would reduce the risk to the public from 
the transportation of dangerous goods in the Greater Toronto 
Area. We needed to understand risk in detailed and precise 
terms - what it was, how it could be measured and the 
meaning of the results. 


In simplified terms, risk is the probability of some event 
happening, multiplied by the effects caused by that event. In 
this case, we were concerned with the probability and effects 
of a rail accident involving dangerous goods. 


But we were dealing with a number of different types of 
potential hazards (i.e. toxic gas clouds, thermal radiation 
from fires, detonations and blast waves from expanding 
vapour) and over 3000 dangerous goods products. We chose 
to study blastwaves, fires (encompassing pool and jet fires, 
fireballs and flammable clouds) and toxic gas clouds, the 
more hazardous of the many events that could occur. We 
further selected seven dangerous goods products on which 
we would undertake our detailed examination. These prod- 
ucts were carefully selected to be truly representative of the 
volumes of dangerous goods likely to travel through the 
Greater Toronto Area by rail, from now to the year 2011. 
These products were also the most hazardous in their class, 
because we wanted to err on the side of public safety. 
Throughout the analysis, conservative factors and estimates 
were used. 


We decided that we needed to quantify the relative risk of the 
existing system in precise terms, not only as a total over the 
entire system but for each segment within the system as well. 
We wanted to pay particular attention to areas identified by 
the public as being of extremely highrisk. Wealso wanted to 
compare this system risk with other risks in society. Finally, 
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we would then quantify the risks on the alternative options 
and compare these with the existing system. 


But there is a difference between absolute risk and relative 
risk. Absolute risk is the precise calculation of the frequency 
and magnitude of specified consequences of all possible 
events dealing with a particular hazard, while relative risk is 
the comparative frequencies and magnitudes, under alterna- 
tive situations, such as we were undertaking. We chose the 
relative risk approach. This is less precise than absolute risk 
calculations, and as such does not calculate specific hazard- 
ous installations near rail lines or the additional risk effects 
caused by low mobility of some segments of the population. 
We nevertheless believe this relative risk is more than ade- 
quate for comparing the alternatives under study. 


Our consultants advised us that the absolute risk could 
either be two times higher or ten times smaller than the 
relative risk values we used. They felt conservatively that the 
real or absolute risk was probably a third of the figures we 
used. 


In our product selection, we included five of the nine classes 
of dangerous goods classified in the Transportation of Dan- 
gerous Goods Act. For those classes, in which no product 
was selected, we deemed that the volumes of product moved 
by rail was, or would be, either non-existant in the Greater 
Toronto Area or the volumes were so minimal that the 
potential risk could not be measured. 


All products chosen were of the special dangerous goods 
category (tending again to the pessimistic scenario) with the 
exception of gasoline. This product was chosen because of its 
flammability hazard and the significant volumes trans- 
ported through the Greater Toronto Area by rail. 


Exhibits 3.22 and 3.23 describe, in more detail, the hazardous 
release events and products we selected to be our represen- 
tative sample. Exhibit 3.24 shows the quantities of the 
various chemical classes transported in the Greater Toronto 
Area in 1985. 


Societal Versus Individual Risk 


To determine societal risk, one would calculate, for example, 
how many persons would be at risk in the event of an acci- 
dent or accidents. For individual risk, the task is to calculate 
the chance and amount of harm that would occur to a single 
person exposed to a hazardous event. Both calculations, we 
felt, were useful. In the case of societal risk, we could get an 
appreciation for the total risk involved; in the case of individ- 


Blastwaves 


Fires 


Toxic Gas Clouds 
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@ duetodetonation of explosives, suchas black 
powder, or unconfined (flammable) vapour cloud 
explosions (UVCEs) 


@ pool fires from pools of flammable materials 
suchas gasoline 

i jet fires from release of flammable materials, suchas 

propane, from pressurized vessels 

@ fireballs from boiling liquid expanding vapour 
explosions (BLEVEs) of pressure liquefied flammable 
gases such as propane 

@ flammableclouds from release of flammable 

substances such as propane. 


@ from release of toxic substances suchas chlorine, 
ammonia or oleum or from the combustion products 
from burning of substances suchas phosphorus. 


ual risk, this would be useful to us in our examination of 
buffer widths as they impacted the individual. (These are 
discussed later in the section entitled ‘Buffers’.) 


System Versus Segmental Risk 


System risk is defined as that figure which represents the risk 
for the total system, or for a total alternative/option under 
study, and is an aggregation of many societal, segmental risk 
calculations. Segmental risk is a relatively complex calcu- 
lation involving the types and volumes of dangerous goods 
traversing a certain area by rail, and the potential for differ- 
ent types of accident(s) that could occur in that area. Segmen- 
tal risk also involves the meteorological, topographical and 
population density characteristics (daytime and night-time) 
of that location, and combines all these with previously 
determined human vunerability and release data. Popula- 
tion proximity, as opposed to density, to the line was also an 
important factor. 


We used sophisticated computer models which took into 
account the time-varying nature of accidental releases; expo- 
sure time and human dose/response relationships; and the 
differences in human vulnerability. We examined Canadian 


Page 3.37 


*Special Dangerous Commodities (S.D.C.) 


Representative chemicals used for risk assessment 
are underlined 


Classes 


Class 1: Explosives 

1.1 Mass explosion hazard 

1.2 Projection hazard 

1.3 Violet fire hazard 

1.4 Localized explosion effects 

1.5 Insensitive witha mass explosion hazard 


Class 2: Gases 

2.1 Flammable liquid 
2.2 Non-flammable gas 
2.3 Poisonous gas 

2.4 Corrosive gas 


Class 3: Flammable Liquids 

3.1 Flammable liquid 

3.2 Flashpoint between - 18C & 23C 
3.3 Flashpoint between -23C & 37.8 


Class 4: Flammable Solids 

4.1 Flammable solid 

4.2 Spontaneously combustible 
4.3 Dangerous when wet 


Class 5: Oxidizing substances 
& Organic Peroxides 

5.1 Oxidizing substance 

5.2 Organic Peroxide 


Class 6: Poisonous & Infectious Substances 
6.1 Poisonous substance 

6.2 Infectious substance 

Class 7: Radioactive Materials 

Class 8: Corrosive substances 

Class 9: Miscellaneous Products 

9.1 Miscellaneous dangerous goods 


9.2 Environmentally hazardous substance 
9.3 Hazardous waste 
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Examples (Chemicals of Materials) 


Nitrocellulose (dry)*, black powder* 
Fireworks (Type B)* 


Signal cartridges 
Explosive rivets 
Blasting explosives (Type E) 


Propane”, LPG*, ethylene* 

Carbon dioxide, nitrogen, nitrous oxide” 
Sulpher dioxide”, hydrogen fluoride”, fluorine* 
Chlorine*, ammonia* 


Gasoline, naphtha 
Benzene 
Styrene (inhibited) 


Naphthalene 
Phosphorus’, nickel catalyst 


Calcium carbide 


Hydrogen peroxide, ammonium nitrate fertilizer 
Benzoyl peroxide 


Oleum/SO,*, phenol* 
(Various) 
Yellow cake (uranium) 


Acetic acid, nitric acid (fuming)* 


Formaldehyde, white asbestos 
(Various) 
(Various) 


Through traffic neither originates nor terminates in the Toronto C.M.A. 
D.C. = Dangerous Commodity 


S.D.C. = Special Dangerous Commodity 


Classification is that of United Nations. The addition of Class 9 is used 
inNorth America only. 


Total Car Loads : 

Commodity Classification CN CP Total one (Sie eae 
De 898 32 121 98.88 78.12 93.39 

Jass2.1Gases DC 1 11 12 0.00 0.00 0.00 
slass. 2.2 Gases: DC 1 18 79 100.00 72.22 93.67 
Class 2.3 Gases 0 0 Vix 0.00 0.00 0.00 
Gi oe 00. 0 0.00 ~——-0.00 0.00 

3 3065 771 3836 52.37 37.48 49.37 

lids. 1081-93590 3440 40.98 47.99 45.78 

Class 3.3 Liquid WES 1078 1814 94.02 94.34 84.21 
“la $ E16 = 88 102 100.00 63.95 69.61 
‘Cl 87 87 174 100.00 89.66 94.83 
~Class4.1Solids =D YR 096 404 100.00 93.36 98.29 
Class 6.1 Poisonous 87 48 136 60.92 95.92 73.53 
“lass 5,8.2,7,8,9 4229 7490S *1:11719 75.80 90.75 85.28 
52 0 52 100.00 0.00 100.00 

8661 “4011-12672 86.64 83.45 85.83 

1 0 1 100.00 0.00 100.00 

110990 0 96.36 100.00 99,07 

2938 654 3592 94.62 93.43 94.40 

lass 3.1 Liquids S.D.C. - | eee 8 0.00 100.00 100.00 
Class 3.2 Liquids _S.D.C. 0 180 180 0.00 100.00 100.00 
Maceo 3 Liguide 6 DCe yO 0 0.00 0.00 0.00 
0 0 0 0.00 0.00 0.00 

lic Se ) 7 100.00 —- 100.00 100.00 

Class 4.1 Solids De 26 0 26 100.00 0.00 100.00 
class 6.1 Poisonous S$.D.C. 278 — 854 1132 98.20 50.12 61.93 
Class 5,8.2,7,8,9  S.D.C. 68 419 487 33.82 92.36 84.19 
DC. 16052 10292 25794 10.91 9.52 10.36 

uistibles == D.C. Pose 339 422 6.02 84.96 69.43 


Transport Commission Accident Records for the six year 
period 1980 - 1985 for both Canadian National Railways and 
Canadian Pacific Railway. Each accident was classified by its 
reported, base-accident cause. We then adjusted this Can- 
ada-wide data, using appropriate modifiers, to reflect the 
local traffic and track characteristics of a given segment in the 
Greater Toronto Area rail system. In each segment, the 
physical track characteristics were defined in terms of loca- 
tion and quality and were further categorized as main-line 
track segments, switching segments, or marshalling yards. 


We studied 45 different linear rail segments, each having 
varying lengths depending on their main line or switching 
characteristics; six rail yards; and the population at risk 
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within four band widths of 250/500/1000/1000+ metres on 
all sides of the rail lines and yards mentioned above. 

We are convinced that the work undertaken in this area has 
been of a most comprehensive nature, breaking new ground 
not only in Canada, but internationally. We know of no 
similar work, in any country, involving a rail transportation 
system in a densely populated urban area. 


We determined that the societal risk for the existing system 
in 1991 in the Greater Toronto Area is estimated at 4.1 
statistical fatalities per year. (The reader is reminded that our 
consultants believe that absolute or true risk may be one 
third of this 4.1 figure.) We further determined that this 4.1 
risk figure could indeed be reduced, through the implemen- 
tation of our rerouting and relocating alternatives, to around 
an estimated 2.5 statistical fatalities per year (a 40% reduc- 
tion) in the Parkway Belt corridor options and reduced even 
further to an estimated 1.0 statistical fatality per year (a 75% 
reduction) in the North Corridor options . The option of 
rerouting the dangerous goods off the existing Canadian 
Pacific North Toronto Subdivision onto the Canadian Na- 
tional York Subdivision (Alternative A-2) exhibit the same 
risk reduction as did the Parkway Belt Corridor options. 
(Due to population growth to the year 2011, the above risk re- 
ductions would be 35% and 67% respectively for the Park- 
way Belt and the North Corridor options.) 


Exhibits 3.25 and 3.26 display, numerically and graphically 
the societal risk for each of the alternatives under study. 


We further determined the segmental risk for the many parts 
of the existing system and the alternative options we studied. 


Exhibit 3.27 contains the rail system of the Greater Toronto 
Area divided into segments. Segment Numbers shown on 
this Exhibit will be of assistance when referring to Exhibits 
3.28 to 3.31. In other words, Segment 24 (on Exhibit 3.27) will 
be shown as Segment A1-24 on Exhibit 3.28 and so on. 


Exhibits 3.28 to 3.32 show examples of segmental risks by 
alternative and Exhibits 3.33 to 3.37 show the same informa- 
tion graphically. This information is useful in determining 
how system risk can be altered through the various alterna- 
tives. For more indepth analysis, reference should be made 
to our consultants’ report on Risk Assessment appended as 
a separate volume to this Report. 


We identified four areas of higher risk when compared to the 
other segments in the entire system. These were: 


High Risk Segments 
(Refer to Exhibit 3.33) 


Societal 
Segment Risk Rate 
No. Description (Fatalities/km/year) 


a) A1-05 The Canadian Pacific Galt / 
North Toronto Segment 
(3 kilometres) 


b) A1-06 The Canadian Pacific 
North Toronto Segment 
(9.1 kilometres) .0400 


c) A1-20 The Canadian National York 
Segment (7.3. kilometres) .0267 


d) A1-27 The Canadian National 
MacTier/Weston Segment 
(7.1 kilometres) 


(While Segments A1-20 and A1-27 are included in the above 
listing, they are considerably lower in risk than Segment A1-05. 
Reference should also be made to the minority position noted at the 
end of section 3.8.C) 


Canadian National’s McMillan rail yard and the Canadian 
Pacific’s yards at Agincourt, Lambton and Ray Ave. also in- 
dicated a higher than general risk potential. 


There was an uneven distribution of risk within the total rail 
system with the highest risk segment (.078 estimated fatali- 
ties/km/year) having 26000 times more risk than the seg- 
ment with the least risk (.000003 estimated fatalities/km/ 
year). This is due to increased population densities, land 
use, vehicular traffic densities, congestion, and street sys- 
tems. All these are occurring in the same locations as in- 
creased rail congestion, which requires a larger number of 
switches and handling operations. 


(At this point we wish to record the minority position of two 
Task Force members. They feel that the relative risk figures 
of 4.1, 2.5 and 1.0 statistical fatalities used for the Existing 
System, Parkway Belt and North Corridor alternatives may 
be viewed too literally. Since our consultants have indicated 
that the absolute risk lies somewhere between twice to one 
tenth of the figures we have used (but are probably about one 
third of our figures), and given the relative newness of this 
science, the minority Task Force members wish to emphasize 
that the risk figures should be viewed more as a range, with 


q The Toronto Area Rail Transportation of Dangerous Goods Task Force Page 3.41 


*Indicates the alternatives for which detailed risks were assessed. 
*“Inferred through examination of results and comparison with 


the alternatives for which detailed risks were assessed. 


avoid bringing them 
into MacMillan Yard 


@ Same as Cl Route for all main- Same as Cl Oe jase 
line trains, new yard 
in Vandorf Area 


C3* Most southerly Mainline trains, car- Route C2 for all itl 17) 
alignment rying DG’s; set-off of mainline trains, 
through DG cars at new yard in Bolton 
Elgin and North area 
Maple to avoid 
bringing them into 
MacMillan Yard 
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Societal Risk 
(fatalities/year) 
Alternative Network CN Traffic Routing CP Traffic Routing 1991 2011 
A2* Existing with Existing (A1) Diversion of CP 2.4 3.3 
additional mainline DG trains 
connections to Halton/ York Subs 
B1A Sub-route “A’ Milton cut off for all Route B for mainline 255° 3.0%* 
follows the through Halton Sub DG trains only, 
B1B CN York trains Agincourt Yard Dies DAgpe 
Subdivision 
Same as B1A or B1B Route B for mainline 25 3.0 
Sub-route “B’ DG trains, 
B2B* follows the Hwy. Agincourt Yard 23 2.9 
407 Parkway Belt 
BBA Corridor diverting Same as BIA or BIB Route B for all main- 25 3.0** 
(by passing) line trains, new 
B3B around Thornhill Woodbridge Yard De Bierd 2 Ox* 
Ci: Most northerly Mainline trains Route C1 for all 1.0 1.5 
alignment carrying DG’s; set-off | mainline trains, new 
through DG cars at yard in Bolton area 
Vandorf & Cherry to 


WH 
© 
oe 
o 4 
a, 
nN 
4 
~ 
cS 
s 
eee) 
es) 
= 
a) 
4 
os 
z 2 
wd 
aD 
a 
eel 
=e 
= 
oO 
2) 
9) 

O 

ATA BIA BIB B2A B2B B3A B3B O75 thy en a 
Existing System Parkway Belt Corridor North Corridor 


the real risk lying at about 1.4, .08 and .03 respectively for the 
above alternatives. 


This minority position further wishes to stress that the line 
above which high risk is determined should also be viewed 
with some latitude. Our consultants have shown that risk of 
one statistical fatality in every 10 to 100 years equates to a 
societal segmental risk rate of .020 and above — thereby 
identifying two Canadian Pacific and two Canadian Na- 
tional rail segments as ‘high risk’. However, if the high risk 
rate had been set at .040 and above, only the Canadian Pacific 
North Toronto Subdivision segments would have been iden- 
tified as high risk. It is their opinion therefore that care 
should be taken in selecting this high risk identifier, since it 
could have applications outside the Greater Toronto Area.) 


Since, however, the figures of 4.1, 2.5 and 1.0 have been 
substantiated and documented by ourconsultants; since any 
other figure is at best a professional judgement; and since we 
are, as stated on several occasions, undertaking a feasibility 
study of relative comparisons, we are of the opinion there- 
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Segment detail of ~ 
downtown Toronto 


ane es} NA, 


NG ai 
w/ 


| fag La “ 
a>! 


Some segment lengths vary between alternatives due to 
operational differences. 

Segments relate to system alternatives shown on 
Exhibits 3.28 to 3.32 | 
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aa Societal Risk Societal Risk Rate 
Segment Subdivision Length For Segment Along Segment 
(km) (Fatalities/Per Year) (Fatalities/Year-km) 
Al1-01 CP Galt 156 0.0464 0.0030 
Lie 0.1707 — 09,0049 
0.0300 0.0125 
0.0675 0.0173 
0.2341 0.0780 
~ 0.3642 ~-0,0400 
0.1793 0.0143 
0.0259 0.0056 
0.1026 0.0016 
“OT180 es == 0.0031 
0.0110 0.0026 
~ 0.0201 0.0015 
0.0004 0.000043 
0.0282 0.0049 
0.0055 0.00017 
0.0007, 0.000017 
0.3848 0.0059 
0.0646 ~ 0.0085 
0.0208 0.0023 
0.1947 0.0267 
0.0435 0.0054 
0.0050 0.00021 
0.1061 0.0020 
=-0,0060 0.00036 
0.0095 0.00053 
0.0179 0.0020 
0.1448 0.0204 
Se OSE 0.00029 
0.0589 0.0041 
OTA 0.00066 
0.0462 0.00075 
0.0589 0.0026 
0.0001 0.000003 
0.0005 0.000037 
0.0015 
0.0059 
0.0931 
OL AGR: 0.6068 
“CP Obico _ esac 
= 0.0912: 


Total Societal Risk for Toronto Area Rail System 
= Sum of Societal Risks for all Segments = 
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41 Fatalities/Year 
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Segment 


CN Halton 


CP N.Toronto _ 
CP Belleville 


oe OCP Belleville; 
—-CPCanpa 


-- CNWeston 
~ CNHalton — 


CN York 
SHE 


CP MacTier 


CN’ Newmarket 


 CPOwenSound 879 Ss 


NON ad ictus 


Societal Risk Societal Risk Rate 
For Segment Along Segment 
(Fatalities/Years) (Fatalities/Year-km) 


Subdivision 


CP Belleville 


CN Oakville 


CN Oakville 


CN Weston 


CP Havelock 
CN Halton 

CN Halton/York _ is ; . . 
CN York a 


CN York 


~ 0.00036 


CP MacTier 
ee 0.00052 


CP MacTier 


CP MacTier/CN Weston 


CN Newmarket 
CN Bala 


CN Bala 


CN Guelph i 13.5 0.000037 


Yards 


CP Agincourt 


CP Obico- 


OCR Milton ee ee ee ees 


CP Woodbridge 


Ceci oe ee 


Total Societal Risk for Toronto Area Rail System 
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= Sum of Societal Risks for all Segments = | 2.4 Fatalities / Year | 


cap eee 
Total Societal Risk for Toronto Area Rail System 
= Sum of Societal Risks for all Segments = 
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2.3 Fatalities / Year 


Societal Risk Societal Risk Rate 
Segment Subdivision Length For Segment Along Segment 
(km) (Fatalities/Per Year) (Fatalities/Year-km) 
i ces ee ee 
er Peo US beens Eee ar One| oY ae “250 '03621 
0.0287 0.00118 
0.0036 0.00150 
0.0076 0.00195 
0.0265 0.00883 
0.0113 0.00125 
0.0058 0.00047 
0.0557 0.00288 
~ = 0.0682 0.00138 
0.1029 0.00271 
~~ 0.0001 0.000029 
— 0.0201 0.00150 
“CNWeston 0.0004 0.000043 
CN Weston 0.0282 0.00494 
e 0.0055 0.00017 
0.0007 0.000017 
0.0844 ~-0,00282 
0.0015 0.000039 
0.0555 0.00760 
0.0066 0.00819 
SEO O45 b= 0.00700 
0.0036 0.00030 
“0.0050 ~ 0.00044 
0.1061 0.00202 
oe 0,0060 0.00036 
CPMacTier 0.0092 0.00052 
CE: MacTier _ 0.0031. 0.00034 
0.0339 0.00477 
0.0131 0.00029 
0.0589 0.00415 
0.0141 0.00066 
0.0437 0.00075 
0.0679 0.00257 
0.0001 0.000003 
0.0005 ~ 0.000037 
0.0110 0.00073 
0.1022 “0.00962 
0.0827 0.00918 
NO67I6 3s 
0.0015 
0.0059 
0.0469 
0.0492 
0.0013 
0.0013 
0.0062 


Societal Risk Societal Risk Rate 
Segment Subdivision Length For Segment Along Segment 
(km) (Fatalities/Per Year) (Fatalities/Year-km) 


0.00053 


C1-Y12 CN Cherry Gi. 


otal Societal Risk for Toronto Area Rail System 


= Sum of Societal Risks for all Segments = | 1.0 Fatalities/Year 
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Ee Societal Risk Societal Risk Rate 
Segment Subdivision Length For Segment Along Segment 


(km) (Fatalities/Per Year) (Fatalities/Year-km) 


C3-07 CP Belleville Pa Ok. Ce a 


C311 CP Canpa eat Oi jn, 


C3-15 CN Kingston a6 00ST 


C3-17¢ CN Halton 2s CO 


C3-21 CN York “8.0 ania hasianasrar ee | Boge tes | aes : ° | ee Gea 


C3-23 CN Kingston Bee, yy) OU ee NOOR 


C7 CP MacTier/CN Weston TL OS On 


C331 CN Bala Stn 20. he 0.0421. 


Oe rr 


Total Societal Risk & Toronto Area Rail ei — 
= Sum of Societal Risks for all Segments = | 1.1 Fatalities /Year 
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LAKE SCUGOG 


Troncons de lignes ferroviaires 


Intervalle des risques estimés Estimated Risk Range in 
en pertes de vie par km par année Fatalities per km 


10x10" <R< 100x10° 1 every 10 to 100 yrs. 
1x10° <R< 100x10° 1 every 100 to 1,000 yrs. 
0.1x10°3 <R< 1x10° | | 1levery 1,000 to 10,000 yrs. 
R< 0.1x10°% less than 1 every 10,000 yrs. 


Yards 


Estimated Risk Range in Estimated Risk Range 
Fatalities per year in Fatalities 


10x10° <R< 800x10°% 1 every 1 to 100 yrs. 


R<10x10% less than 1 every 100 yrs. 


Existing rail system 


Possible new construction SNAARAANAAAANAARANRARARARAARAARAN 
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LAKE SIMCOE 


Rail Line Segments 


Estimated Risk Range in 
Fatalities per km per year 


10x10°3 <R< 100x10°3 
1x103 <R< 100x103 
0.1x10° <R< 1x10? 
R<0.1x103 


Yards 
Estimated Risk Range in 
Fatalities per year 


10x10°3 <R< 800x107 


R<10x10° 


Existing rail system 


Possible new construction 
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LAKE SCUGOG 


Estimated Risk Range in 
Fatalities per km 


1 every 10 to 100 yrs. 

1 every 100 to 1,000 yrs. 

1 every 1,000 to 10,000 yrs. 
less than 1 every 10,000 yrs. 


Estimated Risk Range 
in Fatalities 


1 every 1 to 100 yrs. 


less than 1 every 100 yrs. 


RARER EAR 
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Rail Line Segments 
Estimated Risk Range in 


Estimated Risk Range in 
Fatalities per km per year 


Fatalities per km 


10x10? <R< 100x10°% 1 every 10 to 100 yrs. 


1x103<R< 100x107 | == every 100 to 1,000 yrs. 


0.1x10°<R<1x10° |} 1 every 1,000 to 10,000 yrs. 


R<0.1x10°3 less than 1 every 10,000 yrs. 


Yards 


Estimated Risk Range in Estimated Risk Range 
Fatalities per year in Fatalities 


10x10°° <R< 800x10% 1 every 1 to 100 yrs. 


R< 10x10° less than 1 every 100 yrs. 


Existing rail system 


Possible new construction VARA 
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LAKE SIMCOE 


Rail Line Segments 


Estimated Risk Range in 
Fatalities per km per year 


10x10? <R< 100x103 
1x10° <R< 100x10% 
0.1x103 <R< 1x107 
R<0.1x10° 


Yards 
Estimated Risk Range in 
Fatalities per year 


10x10° <R< 800x103 


R< 10x10? 


Existing rail system 


Possible new construction 


The Toronto Area Rail Transportation of Dangerous Goods Task Force 


Hstimated Risk Range in 
Fatalities per km 


1 every 10 to 100 yrs. 

1 every 100 to 1,000 yrs. 

1 every 1,000 to 10,000 yrs. 
less than 1 every 10,000 yrs. 


Estimated Risk Range 
in Fatalities 


1 every 1 to 100 yrs. 


less than 1 every 100 yrs. 


RRR EER 
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LAKE SIMCOE 


LAKE SCUGOG_£ 


Rail Line Segments 
Estimated Risk Range in 


Estimated Risk Range in 
Fatalities per km per year 


Fatalities per km 

10x10 <R< 100x10° 1 every 10 to 100 yrs. 
1x10 <R< 100x10° 1 every 100 to 1,000 yrs. 
0.1x103<R<1x10% | 1 every 1,000 to 10,000 yrs. 


R<0.1x10° less than 1 every 10,000 yrs. 


Yards 
Estimated Risk Range in Estimated Risk Range 
Fatalities per year in Fatalities 

10x10? <R< 800x107 1 every 1 to 100 yrs. 


R< 10x10 less than 1 every 100 yrs. 


Existing rail system 


Possible new construction SNNAANAAAAAANARAARNARAARAARAARAN 
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fore that it is appropriate to continue using the above figures 
throughout our Report. 


Our evaluation criteria have, to this point, only served to 
indicate the complexity of the situation. They indicate that 
rerouting and relocation options in the Greater Toronto Area 
are indeed possible from an engineering, technical and 
operational point of view; that these reroutings will cause 
some social and environmental disruption; and that the costs 
of carrying them out varies quite substantially. They also 


*Average of Risk Estimate for 1991 and 2011. 

“Includes community and natural environmental impacts 
averages for 1991 and 2011. 

The longer the bar, the larger the estimated impact. The bars 
can only be compared within each vertical column. 


Factor Risk* (to public) Economic (cost) Socio-Political** 
(1987 dollars) 
Al 
Existing System 
A2 
BIA 
B2A 
B3A 
Parkway Belt 
Corridor BIB 
B2B 
B3B 
Cl 
North Corridor C2 
C3 
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indicate that risk reductions, both on a societal, system wide 
basis and on an individual segmental basis as well, could be 
achieved. 


Exhibits 3.38 and 3.39 summarize and consolidate our evalu- 
ation criteria findings. 


We further analyzed the risks in relationship to costs and 
determined that several alternatives achieved a similar sys- 
tem-wide, societal risk reduction but at varying levels of cost 
(see Exhibit 3.40). It seemed to us however, that while some 


Exhibit 3.39 
Evaluation Indices for 
Alternative Routes and 
Operating Plans 


1.0 Safety Impacts 
1.1 Societal Risk 1991 (average yearly fatalities) 
1.2 Societal Risk 2011 (average yearly fatalities) 


2.0 Community Impacts 

2.1 Loss of Developed Land (km) 
2.2 Loss Developable Land (km) 
2.3 Loss of Farm Land (km) 

2.4 Community Barrier Effects (km) 


3.0 Natural Environment Impacts 

3.1 Noise and Vibration Exposure (people) 

3.2 Visual Impact Effects (km) 

3.3 Water Quality / Aquatic Life Effects (crossings) 
3.4 Spec. Vegetation / Wildlife Area Effects (km) 


4.0 Economic Effects 

4.1 Capital Cost ($ million) 

4.2 Operating Costs (capitalized) ($ million) 

4.3 Impact on Planned Commuter Service ($ million) 
4.4 Buffers ($million) Refer to section 3.12 


* Capital costs shown are net of estimated return from sale of existing rail yards 
Operating cost/savings have been capitalized over fifty years 

umbers in brackets denote potential cost reductions rather than costs. Actual co: 
reductions from impacts on rail commuter service would depend on negotiatior 
between the railways and Go Transit if improved commuter services were to | 
implemented. 


preliminary judgements could be made on this basis, we had 
several other considerations to weigh before reaching any 
definite conclusions. 


Existing System Parkway Belt Corridor North Corridor 
Al A2 BIA B2A_ B3A_ BI1B~ B2B_ B3B C1 C2 C3 
4.1 2.4 29 2S) on) Zo on Ja 1.0 1.0 i 
4.6 3.3 3.0 3.0 3.0 29 20 a9 L5 15 1] 
0.0 0.0 > (25 $25 160. [60 160 6.5 6.5 Les) 
0.0 0.0 ie, bes ile 6.5 6.5 6.5 3.0 3.0 520 
0.0 0.0 1440 (40 140 240 240 £240 171 121573 ou 
ZAG 12199 2V9 4) 146.5 146.5 194.7 122.3 122.3 TOS Alo § 25 
199 F999 Ales 530 SOOT eal 067, 484 484 499 fs 584 
0.0 0.0 4.0 4.0 4.0 7.0 7.0 7.0 52.0 O20 9 24.0 
| 369 320 331 331 331 344 344 344 285 285 Posie. 
/ 9S 195 165 20 (120 los 120 2120 890 S70 e140 
4 0 54 ole Glo. 08" 612 823 966% 1000) 153k. 725" 
0 142 (29) iGL5) (7) (29) 115 (7) 657 484 325 
0 0 (55) (130) (130) (72) (147) (147) (168) (162) (107) 
300 to 500 


4 
g 
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The existing system and the Parkway Belt are relatively 
known entities, having been in existence for some time. The 
North Corridor is however new. We want to take this oppor- 
tunity to describe it in some detail before proceeding. 


The North Corridor is an area of land approximately 15 km 
wide lying between the outside limits of urban development 
to the year 2011 in the South, and the southerly edge of the 
rolling and rough terrain in the North. Within this strip of 
land, we developed two possible rail scenarios and one 
further sub-option. (The sub-option (Alternative C-2) was 
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actually the same rail route as Alternative C-l, but with a 
different traffic configuration passing over it.) 


Sufficient information was developed on these lines for 
costing and risk analysis. There are possibly many more 
combinations and routing configurations available, but the 


three outlined below were sufficient for our purposes (refer 
to Exhibit 3.41). 


The North Corridor options are indeed feasible. The capital 
costs ranged from $725 million (in 1987 dollars) for the 
more southerly (C-3) option to $1.686 billion for the more 
northerly (C-2) option. Incremental annual operating costs 
range from $17.8 million for option C-3 to $36.0 annually for 
option C-1. The above costs do not include the cost of 
additional buffering lands. We will discuss this aspect in 
more detail shortly. 
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The North Corridor options yielded risk reductions of about 
75 per cent over the existing system (from 4.1 to 1.0 possible 
fatalities per year). However, risk values for these options 
would increase by 55 per cent between 1991 and 2011, com- 
pared to 12 percent for the existing system. This is solely due 
to projected population growth in the area. Thus the maxi- 
mum 75 per cent risk reduction in 1991 for a North Corridor 
would in fact be reduced to a 67 per cent risk reduction in the 
year 2011, when a new system might be fully operational. 


Our estimates of development into the more northerly Re- 
gions of the Greater Toronto Area indicate that North Corri- 
dor options are already constrained where they cross Yonge 
Street just north and south of Oak Ridges. Indeed, these are 
the only two open land opportunities left for a major east/ 
west transportation corridor in the north of the Greater 
Toronto Area. 


Every northern community and their respective Regional 
Government voiced great concern about the need to recog- 
nize this rapid development, and the dangers of “imposing 
the risk of today on the population of tomorrow”. The Urban 
Development Institute (Ontario), representing the major 
developers in the area, voiced strong concern that our par- 
ticular 15 kilometre area of land should not be left as an 
open-ended question. They indicated that such an approach 
would invariably restrict planning for the whole area until 
more firm decisions could be made. 


While we did not examine the following in detail, we believe 
an opportunity also exists for combining both the preferred 
southerly North Corridor option (C-3) with the more east- 
erly portion of the northern route alternatives (C-1 and C-2). 
This modification would provide the residents of Durham 
with some additional risk reduction possibilities. 


Canadian National’s Kingston Subdivision in the Region of 
Durham is bordered on its south side by some residential and 
industrial development, but it benefits from the presence of 
Highway 401 acting as a buffer on its north side. The same 
however cannot be said for the Canadian Pacific’s Belleville 
Subdivision track. The residents of Durham would benefit 
by the use of the more northerly C1 and C2 options instead 
of the existing system. An almost 80 per cent risk reduction 
on the Canadian Pacific line could be achieved in 1991 but 
this would be reduced to 17 per cent by 2011, due to popula- 
tion growth. The risk reduction benefit on the Canadian 
National line in both 1991 (96 per cent) and 2011 (78 per 
cent)would be more substantial. 


The same option of further diverting Canadian Pacific’s 
dangerous goods rail traffic off its Belleville Subdivision 
exists for both the more southerly North Corridor option (C- 
3) and for the Parkway Belt Corridor options. In the latter 
case, the object would be to divert Canadian Pacific’s danger- 
ous goods traffic which currently runs through Pickering, 
Ajax, Whitby, Bowmanville and Oshawa on the Belleville 
Subdivision. This diversion would be by means of an inter- 
railway connector east of Bowmanville, with the diverted 
traffic running on Canadian National’s Kingston Subdivi- 
sion on a joint use basis. 


Various groups expressed concern that rerouting alterna- 
tives might have serious and adverse implications for the 
manufacturing and industrial base of the Greater Toronto 
Area, and that public safety might be jeopardized by the 
possible transfer of more dangerous goods onto the road 
transportation system. 


The Canadian Manufacturers Association, the Canadian 
Industrial Transportation League, Associations representing 
the chemical, fertilizer, petroleum and gas industries, and 
several Boards of Trade argued that industry is willing to be 
a good and responsible corporate citizen, but that it must be 
convinced that a problem exists and that all the costs and 
benefits are properly tallied. 


We discussed the issue of rerouting the rail flow of danger- 
ous goods in the Greater Toronto Area with a representative 
sample of manufacturers and receivers. These industries 
have built facilities to accommodate the rail mode, and are 
concerned about the cost and disruption that would be 
involved if these had to change. All expressed a genuine 
desire to act responsibly, within reasonable means, and we 
are grateful for their frank and instructive advice. 


We concluded early in our deliberations that rerouting 
would not affect the industrial base of the Greater Toronto 
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Area. In fact, we stated explicity from the outset that the 
existing rail network would, and should, be kept in place to 
accommodate ‘local’ freight and ‘local’ dangerous goods 
traffic. 


We realized however that some disruption in delivery and 
pickup practices may occur if rerouting significantly altered 
railway operations, efficiencies and economics. The rail- 
ways themselves are, of course, vitally interested in servicing 
their customers, and this aspect, along with safety, is of major 
importance to them. 


As previously stated, we worked closely with the railways to 
develop operational plans that were practical and achiev- 
able. Because of their assistance, and because the existing 
system would be retained for local dangerous goods and 
other freight movements, we are convinced that the indus- 
trial and manufacturing base of the Greater Toronto Area 
would not be unduly disrupted by our rerouting options. 


While the study of dangerous goods transportation by truck 
was not in our mandate, we were asked to determine if any 
rerouting or relocation option would have an impact on the 
highway mode. 


A recent Transport Canada study concluded that it is too 
difficult to make a clear and unequivocal statement as to 
which mode is safer, truck or rail. But our concern is not to 
pass judgement on the relative safety of trucks. It is solely to 
determine whether significant volumes of dangerous goods 
traffic would shift from rail to trucks under our rerouting op- 
tions. 


The industrial/ manufacturing base has already been devel- 
oped to accommodate rail. Most of the dangerous goods 
traffic in Greater Toronto is ‘through’ traffic, and existing 
trackage would remain to cater to local rail traffic. Assuming 
that the economics of the situation would not cause rail 
shipping costs to rise unduly, the movement to trucks from 
rail, especially in our Parkway Belt Corridor options, would 
be minimal. As the options move northwards and the costs 
increase substantially, the shift to trucks becomes more diffi- 
cult to predict, but it is clearly more likely to occur within the 
North Corridor options. 


In addition to the safety implications, the possibility of a shift 
of dangerous goods traffic from rail to trucks caused by 
rerouting or relocating also has economic ramifications. No 
action should be taken which would inadvertently throw the 
competitive positions of the rail and trucking industries off 
balance, thereby endangering one or the other as a viable 
economic alternative. 


We believe that the rail industry is a relatively safe industry, 
and that it strives to improve safety at all times. We also 
believe that some dangerous products which need to be 
transported in large quantities are best carried by rail. Ac- 
cording to our public perception survey the general public 
agrees, and feels that the railways are performing well and 
responsibly. Even the Ontario Trucking Association did not 
advocate a shift of dangerous commodities from rail to 
trucks. 


We conclude that the economic competition between the two 
industries should be nurtured and encouraged. Further- 
more, we note that an improved competitive position for the 
rail industry could help to enhance its safe rail operation. We 
are impressed by the way the U.S. rail safety record increased 
after deregulation. While there are no studies which estab- 
lish a definitive link between improved safety and deregula- 
tion, the improvement has nevertheless occurred. And many 
people feel that it can be accounted for, at least in part, by the 
fact that as the railways become more competitive, they are 
more willing to devote resources to improve standards of 
operation and equipment, in addition to the fact that with 
more revenues, they are able to devote more financial re- 
sources to upgrading their infrastructures. 


A vital, economically-viable rail system is required for the 
safe transportation of dangerous goods, and we believe steps 
should be taken to enhance this economic vitality. There are 
opportunities to reduce the regulatory burden on Canada’s 
railways, to encourage joint use and facility sharing, and to 
rationalize the rail network in the Greater Toronto Area. 


Such improvements in railway economics would, we be- 
lieve, lead directly to improved safety in the transportation 
of dangerous goods. We will return to this point shortly. 
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The 'relative' risk involved in the rail transportation of dan- 
gerous goods in the Greater Toronto Area (4.1 statistical 
fatalities/ year) is in our judgement low when compared to 
that of other risks we encounter every day — in 1985, there 
were 4,238 road fatalities in Canada. (In absolute risk terms, 
our consultants advise us that the risk would more likely be 
about one third of the relative risk figure, or about 1.4 
statistical fatalities per year.) Having reviewed the evidence, 
therefore, our considered opinion is that the present rail 
system in the Greater Toronto Area is relatively safe. 


True, there are segments of the existing system where the risk 
is a great deal higher than others. Given this, however, all but 
one member of the Task Force believe there is still not 
sufficient justification to relocate or reroute this overall sys- 
tem to lower this segmental risk alone. 


We will be addressing safety improvements to the existing 
system ina later part of this Report. We believe that improve- 
ments can be implemented in a relatively short period of 
time; that they will be of assistance in reducing the probabil- 
ity of a dangerous goods rail accident; and that the public’s 
confidence in the safety of the railway system will increase. 


We therefore have concluded that the Existing System is 
relatively safe; improvements can, and should be made to it; 
but that the present risk potential alone is not sufficient 
reason for proceeding with a rerouting or a relocation of the 
railway system. (It should be noted that not all members of 
the Task Force are in agreement with this latter statement. 
There is one member of the Task Force who feels that segmen- 
tal risk on some subdivisions are high and that as such the 
risks do justify the relocation of the rail system.) 


As stated above, the majority of the Task Force is strongly of 
the opinion that rerouting and relocation can not be justified 
on the basis of dangerous goods volumes and risk alone. But 
they have also concluded that if rerouting is justified, it could 
be on the basis of not only risk reduction but also on the 
economic benefits found in the context of a total rail ration- 
alization in the Greater Toronto Area. 


Asalso previously stated, we recognize that Rail Rationaliza- 
tion not only involves the use of a route or a combination of 
routes but involves other considerations as well. However, 
the Task Force was mostimpressed with the options provided 
by the Parkway Belt which, along with the Canadian Na- 
tional’s York Subdivision, could provide the necessary capac- 
ity to accommodate both railways’ east-west freight traffic 
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flows. Also one western section of the Parkway Belt provides 
the opportunity for reduced track mileage (which in tum 
generates cost savings), while providing a buffering oppor- 
tunity in the case of a dangerous goods accident. In the 
central area of the Parkway Belt, some additional track 
capacity appears possible, and reasonable buffering is avail- 
able here also. 


We recognize the Province of Ontario’s concerns that the 
Parkway Belt was not developed to include a major railway 
system. Our preliminary engineering advice, however, 
indicates that the development of rail capacity in the Park- 
way Belt is possible along with other utilities and the future 
Highway 407. Exhibit 3.42 shows a concept for accommodat- 
ing rail lines in association with Highway 407. 


We were most impressed with the Province of Ontario’s 
submission to the Task Force in which it was suggested that 
attempts should be made to improve the high risk segments 
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in the existing system. We are also aware of the benefits 
which could accrue to the Province through the future GO 
Commuter system options under a rail rationalization study. 
We were further impressed, in particular, with the comments 
of the Honourable Ian Scott MPP, in his address to us, in 
which he re-affirmed the Province’s cooperation in seeking 
and arriving at solutions. 


The buffering features of the Parkway Belt, which we will 
discuss in more detail, do provide a greater measure of 
protection than do those areas where development now 
exists right along the tracks. This situation exists in down- 
town Toronto as well as in Thornhill, Markham and 
Vaughan. 


Common use of rail lines by Canadian Pacific and Canadian 
National would require some form of joint management or 
administration. The concept of a ‘Joint Railway Agency’ 
through which there would be joint use of track and railway 
infrastructure should also be addressed in any railway ra- 
tionalization. It goes without saying that this new joint-use 
facility should incorporate ‘state-of-the-art’ technology and 
infrastructure in the interest of public safety. We believe that 
a rationalized rail network could provide the opportunity to 
make the total system as safe as possible, and at thesame time 
could provide real economic benefits to both railways. 


These economic benefits will assist in meeting another con- 
cern which was repeatedly expressed to us - that being the 
maintenance of a safe, competitive rail system so that a 
modal shift of dangerous goods to truck, will not resulkt.. 


We therefore strongly recommend that: 


@ A team, consisting of representatives from the Minister 
of Transport, the Province of Ontario and the two major 
railways, be immediately established to: 
C] Prepare a plan for the rationalization of the rail sys- 
tems through the affected area; 
CL) Quantify the economic advantages of such a system; 
C] Provide detailed capacity and operational require- 
ments; 
L] Advise on a type of Joint Use Agency equitable to all 
parties and suitable for the management of operations 
in this Joint Use territory; and ; 
C) Provide a detailed implementation strategy. 
@ Contingent on rail rationalization, the Parkway Belt 
Corridor options be considered as providing the best re- 
routing and relocation opportunity in the Greater Toronto 
Area; 
@ The Parkway Belt option (BIB), which diverts danger- 


ous goods into the Belt (thus providing buffering as an 
increase to public safety for present development), while 
using the present Canadian National Railways’ York 
Subdivision for general, non-dangerous freight traffic be 
considered most advantageous; 

@ The Province of Ontario be requested to retain provision 
for a mainline rail facility in the Parkway Belt in conjunc- 
tion with its development, planning and construction of 
other facilities; 
@ In conjunction with the Municipalities, the Rail Ration- 
alization Team be asked to identify, as quickly as possible, 
those areas along the existing and Parkway Belt segments 
where additional buffers can be provided through zoning, 
compatible with rail operations; 

@ The Province of Ontario, in conjunction with the Mu- 
nicipalities, be requested to zone those lands, identified 
above, accordingly; and 

@ The Rail Rationalization Team should also give consid- 
eration to the joint use of Canadian National’s Kingston 
Subdivision for the rail movement of dangerous goods in 
the Regional Municipality of Durham. 


It should be noted, of course, that any rationalized rail 
system in the Greater Toronto Area should not compromise 
the railways’ ability to meet present and future market 
demands. 


The Task Force wishes to see the North Corridor options (and 
particularly the more southerly option (Alternative C-3)) 
remain as a viable alternative. 


Should the Parkway Belt Corridor recommendation prove 
too difficult to implement, or a future longer term ‘second 
Parkway Belt corridor’ be needed to handle the Greater 
Toronto Area growth into the 21st Century, the North 
Corridor options should be considered. 


In the case of anew Corridor in the North, land would either 
have to be zoned by the Province of Ontario, with the full co- 
operation of all the Municipalities, or it would have to be 
acquired by the railways or the Federal Government. As 
mentioned, developers and the Municipalities in the area are 
particularly concerned about the freezing of entire tracts of 
land, pending a decision on whether, and where, a new 
corridor would be built. 


It would bea tremendous task to acquire a new rail right-of- 
way, well protected by buffers to avoid the encroachment 
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problems and erosion of public confidence that has occurred 
in the past. The Province of Ontario is, in the interest of 
public safety, prepared to cooperate in this regard. The fact 
remains, however, that the Parkway Belt experience in On- 
tario, the utility corridor experience in Edmontonand therail 


relocation endeavours in Regina show that the implementa- 


tion of public transportation corridors requires a great deal 
of cooperation from all levels of Government and from the 
private sector as well. 


In order to reduce uncertainty, and because of the Yonge 
Street development impacting on the limited corridor op- 
portunities now existing (complicated by the rapid develop- 
mental pressures in north Greater Toronto). We urge imme- 
diate steps in this area. 


We therefore recommend that: 


@ Asa matter of urgency, the Minister of Transport, along 
with the Province of Ontario and the railways, undertake 
a review of the necessary preliminary actions required for 
determining and developing a transportation/utility corri- 
dor in the north of the Greater Toronto Area; and that 

@ In reviewing the North Corridor, the more southerly 
North Corridor Option (Alternative C-3) be considered the 
preferred option. 


As stated earlier, an incompatible (although still relatively 
safe) situation now exists between many residential commu- 
nities and the railway system transporting dangerous goods 
caused by the encroachment of development along rail lines. 


While we appreciate that past actions were taken given the 
circumstances and the knowledge available at the time, we 
are shocked to see the same encroaching situation occurring 
today. Even in the City of Toronto, rezoning and incompat- 
ible land uses have been allowed to take place since the 
Mississauga derailment in 1979. We toured the developing 
areas in the more northern Regions of the Greater Toronto 
Area. We saw housing being built right along existing 
trackage with no protection for residents in the case of a dan- 


gerous goods spill, and no effective means of access to the rail 
lines for emergency crews in the case of an accident. 


We heard from many individuals, ratepayers’ Associations, 
elected officials, industry representatives and experts on this 
subject. For example, the Fire Chief of the Town of Vaughan 
indicated that access to the rail lines was most difficult in his 
jurisdiction; that houses were being built exceedingly close 
together; and that access to the water supply to fight any 
major rail fire was inadequate. (We will discuss the need for 
an adequate emergency preparedness and response capabil- 
ity later in this Report.) 


Should the rail rationalization previously mentioned prove 
it feasible to reroute and/or relocate the rail flow of danger- 
ous goods in the Greater Toronto Area, there should be some 
mechanisms to ensure that the encroachment practices of the 
past do not occur again in the future. This is important not 
only to protect the large economic investment involved, but 
more importantly to maintain public safety and protect 
residents living near rail lines. 


We commissioned our consultants to examine this issue in 
detail, and devoted considerable time to the subject our- 
selves. We questioned representatives of foreign countries 
on their use of buffering mechanisms, and learned that no 
concerted buffering effort is being taken elsewhere. We 
learned that the use of buffers in the United States is not an 
issue, and that relocations are not contemplated to deal with 
the problem of encroachment. Canada appears to be in the 
forefront in this regard. 


Our examination of the topic uncovered many interesting 
issues. With respect to Municipal governments, there was: 


m@ A limited awareness of the issue; while awareness was 
increasing in some Municipalities, it was not a high priority; 
m@ A major need for tax revenues to provide the infra- 
structure and services to handle the growth and pressures for 
increased zoning in the area; 

m Astiff competition between Municipalities for new devel- 
opment; and 

™@ Areal feeling of vunerability in the face of enormous de- 
velopment pressures, especially in the absence of recognized 
guidelines on buffering related to dangerous goods from 
senior levels of Government. 


We learned that the railways do act responsibly and have 
taken reasonable steps to improve safety. They consider 
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themselves responsible only for actions within their own 
rights-of-way, and cannot economically justify expanding 
these rights-of-way and remain competitive. The railways 
feel that the Municipalities have not been consistent in 
dealing with encroachment, and therefore should assume 
some responsibility for the present situation. 


From a Provincial and Federal Government perspective, we 
learned that: 


@ The Federal Government regulates the railways within 
the rail right-of-way whereas the Province of Ontario regu- 
lates the use of land outside that right-of-way; 

@ The Province of Ontario, while issuing guidelines to miti- 
gate noise and vibration, feels that safety is the responsibil- 
ity of the person or organization creating the unsafe situ- 
ation; and 

M@ The Federal legislation governing airports, the Aeronau- 
tics Act, is used to ensure the safe operation of aircraft, and 
in effect controls the use of land surrounding airports. 


Encroachment has already developed along the existing 
system for many years. To implement a buffering concept 
along this network is impossible. We are convinced, how- 
ever, that buffering is possible in areas not yet filled-in along 
the existing rail lines, within the Parkway Belt, and along any 
new line constructed in the future. In existing corridors, as 
redevelopment occurs on adjacent lands there is an opportu- 
nity to ensure more compatible land uses. 


We studied various buffering measures, from open space 
‘setbacks’ to physical barriers such as walls, berms and 
ditches. We also looked at the use of lands between the 
railways and more sensitive land uses, such as hospitals, 
schools, senior citizen accommodations, and high density 
establishments. 


Sterile land setbacks, of an appropriate width, would be 
prohibitively expensiveand therefore impractical. Our stud- 
ies also show that walls, berms and ditches were not effective 
against clouds of toxic gases, or BLEVEs (Boiling Liquid 
Evaporating Vapour Explosions). 


However, we are convinced that setback lands could be 
developed for compatible uses, such as industry, agriculture, 
parks, and the like. Exhibit 3.43 illustrates the difference 
between sensitive land use development along lines without 
buffers and more compatible development along the same 
lines, within a properly-zoned setback area. Exhibit 3.44 
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illustrates what is being proposed for Regina, Saskatchewan 
where they expect to use this same compatibility concept. 


The width of a buffer determines not only the costs involved, 
but the degree of risk reduction achieved. 


The utility corridor established in Edmonton to accommo- 
date a freeway, pipelines and an electric power transmission 
infrastructure is 2600 ft. wide. The setback corridor pro- 
posed in Regina is 2000 ft. wide (1000 ft. on either side of the 
track.) Our consultants determined that individual risk 
declines rapidly as the distance from the track increases and 
that a distance of 400 metres (1200 ft.) on either side of the 
track would reduce risk to an individual by one hundred 
fold. This risk would therefore be in the neighbourhood of 
one ina million chances of being fatally injured - an informal 
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benchmark used to determine acceptable risk in several Eu- 
ropean countries. Exhibit 3.45 illustrates this individual risk 
reduction potential to the public as the distance from the 
track increases. 


People using highways adjacent to a rail line carrying dan- 
gerous goods would be subjected to the same individual risk 


1 in a thousand 


Motor Vehicle Accidents 


Falls 
Poisoning 


Lightning 


1 ina billion 


Individual 
Risk per Year 


South Rail Line North 
Distance to Rail in Metres 


*This is the risk (likelihood ) per year that an individual 
living at some distance from the rail line would be killed 
as a result of a Dangerous Goods rail accident. 


Sample Interpretation: If a person lived about 1 km (1000 


metres) north of the rail line, the risk of being killed as a 
result of a Dangerous Goods accident is about the same as 
the risk of being struck and killed by lightning (i.e. about 
1 chance in 8.3 million). 


as someone living next to that rail line. However, the expo- 
sure time to that risk could be different. In the case of the 
resident, the risk is experienced intermittently during the 
passage of dangerous goods trains, but over a protracted 
period of time. In the case of the highway user, the risk may 
last a considerably shorter period of time. 


In the Parkway Belt alternatives, we have not included road- 
user risks in the risk figures for the Parkway Belt options. To 
| do so we would have had to calculate the risk at all locations 
where road transportation routes (urban and rural) are in 
proximity to rail dangerous goods loads. Then we would 
have had to accommodate the risk generated by the truck 
transportation of dangerous goods as well. This detailed 
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road user risk analysis was clearly outside our Terms of 
Reference. 


However, we have concluded that collectively the highway 
users’ risk from the rail transport of dangerous goods would 
be in the same degree as that of residents living near to rail 
lines. As such, we believe this risk has been accommodated. 


Our consultants advise that buffer zones should be based on 
societal rather than individual risk. Once the societal risk has 
been forecast to approach a certain unacceptable level, the 
determination of buffer distances should then take the risk to 
individuals into consideration if sterile buffer zones are 
contemplated. 


We are however suggesting compatible-use buffer zones. 
For these, consideration must be given to limiting risk by 
such strategies as density reductions. A thorough examina- 
tion of risk reduction options is needed to determine an 
acceptable level of risk for communities in the vicinity of rail 
lines transporting dangerous goods. This we suggest would 
take the form of an interactive dialogue between the public 
and their elected representatives. 


As the existing system shows, buffer zones cannot be imple- 
mented after the fact. It is therefore imperative that serious 
and comprehensive planning take place before the situation 
arises. 


Such comprehensive planning requires the cooperation of all 
three levels of Government - Federal, Provincial and Munici- 
pal. 


We were impressed with the workings of the Aeronautics Act 
around airports and believe that a similar mechanism can 
apply to the railways - recognizing that Provincial coopera- 
tion must be involved. 


Of course, airports differ from rail lines in many ways. An 
airport is a static site with a limited and defined boundary, 
and many larger airports in Canada are federally-owned and 
operated. In contrast, rail lines are a continuous string 
stretching for many miles, and the rights-of-way are owned 
by the railway companies. These companies do not have the 
legislative power to zone outside their rights-of-way, nor do 
they have the financial ability to acquire sufficient rights-of- 
way to increase safety to the extent demanded by the public. 


It is our opinion that the Federal Government should take the 
lead role in this area. 


We therefore recommend that: 


li The Federal Government assume the responsibility for 
establishing buffer zone criteria and that this determina- 
tion should be done with as much input from the Province 
of Ontario, the Municipalities, industry and the railways 
as possible; 

@ The Federal, Provincial and Municipal authorities work 
cooperatively, in their respective spheres, to introduce or 
make provision for buffers along new rail lines and rail 
yards in non-developed areas; ; 
@ Buffer zones be so established as to allow railway- com- 
patible infrastructure and activity, and that such zones be 
considered for other transportation and utility corridor 
uses at the same time; and that 

@ As redevelopment occurs along existing rail corridors, 
the Municipalities ensure that compatible land uses are 
put into place. 


The encroachment which has occurred along the existing 
system is not reversible. The Parkway Belt alternatives to 
some degree, and the North Corridor especially, offer oppor- 
tunities to prevent encroachment from occurring further and 
we urge that these opportunities be seized immediately. 
Given that the development pressures continue to grow; 
given the difficulties inherent in the whole land use zoning 
process; and given our previous recommendations pertain- 
ing to the North Corridor option (the ‘C’ Alternatives). We 
believe that a priority must be established in this regard. 


We therefore urgently recommend that: 


@ As a matter of priority, the Federal and Provincial Gov- 
ernments initiate discussions immediately on how, in the 
Greater Toronto Area, buffers could apply to the Parkway 
Belt and North Corridor options and from these discus- 
sions develop policy that could be applied here and else- 
where. 
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The costs of implementing the alternatives, even at the 
feasibility level of accuracy, are substantial. The costs ranged 
from $54 million capital dollars for the simplest of the alter- 
natives (A-2), which reduced risks in some areas but in- 
creased them in others; to nearly $1.7 billion for the most ex- 
pensive relocation alternative in the North Corridor (C-2), 
which produced an overall risk reduction to most of the 
general public. Increased operating costs were also signifi- 
cant. These incremental cost differences ranged from a 
savings of $1.6 million annually, to an increase of $36.0 
million for the most northerly of the North Corridor options 
(C-1). These costs are for infrastructure and operations 
alone, and do not include the cost of acquiring lands for 
buffering or the costs involved in carrying out appropriate 
zoning. 


While we did not estimate the costs for providing buffers on 
an actual case by case basis, we did estimate what they might 
amount to if it were assumed that such costs would only be 
for zoning to ensure compatible uses; for the settling of 
injurious damages; and for the acquiring of property, asa last 
resort, to ensure compatability with rail lines. We estimated 
the costs based on widths equivalent to those planned for the 
City of Regina, Sask., and estimated that, in our most north- 
erly option (C-1), the costs would be about $500 million; for 
the more southerly alternative of the North Corridor (C-3), 
the costs would be about $300 million. 


We examined the spectrum of those who would receive 
benefits from any rerouting and/or relocation of the rail flow 
of dangerous goods, and who may be expected to bear some 
of the costs of achieving improved levels of public safety. We 
concluded that the railways, shippers, the Municipalities, 
the Provincial Government, the Federal Government (the 
Regulator of the national rail system), and the general public 
would all benefit. Each however would benefit to different 
degrees and each has a different capacity to pay. 


The Railways 


A higher degree of public safety for the rail transportation of 
dangerous goods would achieve a higher degree of rail 
system safety and efficiency in most, if not all, rail operations 
in the Greater Toronto Area. Higher safety levels benefit the 
railways through fewer accident costs, reduced in-transit 
delays and a more reliable system. 


We heard, on several occasions, that the railways were re- 
sponsible for creating the safety problem and should there- 


fore be responsible for its correction. We consider this view 


to be an oversimplication and offer the following observa- 
tions: 


@ The railways have moved some of their infrastructure to 
non-developed areas only to be encroached upon at a later 
date, so they are not solely responsible for creating the 
existing situation. On established lines, they have re- 
sponded to public demand for the transportation of danger- 
ous goods and have done so responsibly. 

@ The railways comply with the safety requirements of the 
Regulator and have achieved a high level of safety compared 
to other North American railways. They have also employed 
state of the art techniques, as appropriate, to conditions in the 
Greater Toronto Area. 

Mi If required to assume all costs required for public pur- 
poses, the railways must pass these increased costs to users 
of the system. If rail costs increase significantly above truck 
costs, dangerous goods volumes would likely shift to trucks. 
@ The railways have received little, if any, assistance from 
the three levels of government to achieve public safety off the 
rail right-of-way. The Municipalities have paid scant atten- 
tion to safety zoning for developments adjacent to these 
rights-of-way, while the Province of Ontario and the Federal 
Government have not reached an understanding or a com- 
mon approach to identifying this problem and establishing 
guidelines for town and city planners. (We wish to note and 
commend the City of Toronto’s recent adoption of an interim 
land use policy of blocking all development within 50 metres 
of the North Toronto, McTier and Weston Subdivisions.) 


The Municipalities 


The most direct beneficiaries of improved rail safety would 
be the residents of municipalities through which the rail lines 
pass. However, in the case of the diversion of dangerous 
goods rail traffic from one part of a municipality to another, 
or from one municipality to another, the apportionment of 
benefits or costs appears to be an impractical exercise. As 
most of the dangerous goods pass through the Greater 
Toronto Area in the first place, it would seem to us that the 
municipalities would be justified in saying that they had 
been bearing a cost in the past which did not belong to them 
and therefore these benefits would only redress the situation. 


The Province of Ontario 


While the Province of Ontario does have a mandate for safety 
(as set out in its own Ontario Planning Act), it has not 
provided the same guidance to municipalities in the area of 
rail safety as it has with noise and vibration. It does not have 
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a role in the area of national railway regulation, and to 
assume sucha role may be deemed an infringement ona con- 
stitutionally designated Federal responsibility. However, 
there is a specific role for the Province of Ontario to play as 
the senior level of government in the Province. This role 
relates to the planning process as it contributes to the safe 
transport of goods to, for, and amongst the residents of the 
Province in general, and of the Greater Toronto Area in 
particular. 


The Province of Ontario, as well as the Federal Government, 
may also have a responsibility to ensure a safe environment. 
We sought legal opinion and were advised that the Regula- 
tor, whether of land use (the Province of Ontario) or of 
railway operations (The Federal Government), is respon- 
sible for ensuring effective and applicable regulations. 
While the Regulator can not be held liable for specific actions 
of those regulated, the Regulator can be held liable if an 
unsafe situation is known to exist and no actions are taken to 
reduce the risk. It seems therefore that the Province of 
Ontario has a role to play. While this role may not be in the 
actual bearing of costs , it certainly seems to lie in ensuring 
that the planning processes are in place and that any imple- 
mentation is not unduly obstructed. 


The Federal Government 


The constitutional authority for regulating the railways lies 
with the Federal Government. We believe that its past 
actions, along with those of the railways, have in fact 
achieved a relatively safe, state of the art railway system. 


Given a relatively safe system (with some segmental, high 
risk areas), responsibly operated, the question then turns to 
who should pay when higher levels of public safety are 
demanded. The precedents all suggest that if society de- 
mands a higher than reasonable level of service or public 
safety, then society pays. We are in agreement with this 
philosophy. 


We therefore recommend that: 


@ The Federal Government bear the net cost of any railway 
rerouting/relocation (after allowing for the benefits that 
can be achieved with respect to identified railway operat- 
ing cost reductions; the sale of surplus railway lands; and 
any identified benefits from rail service rationalization); 
@ The Federal Government be responsible for all costs of 
buffer zone acquisition and for all injurious costs arising 
from ‘compatible use’ zoning; and that 


él The Provincial Government and Municipalities be re- 
sponsible for all planning, zoning implementation and ad- 
ministrative activities in this regard. 


Rerouting and relocating the rail flow of dangerous goods in 
the Greater Toronto Area is feasible from an engineering and 
operational point of view. However, considering the costs in- 
volved, any such rerouting or relocation should be justified 
as part of rail rationalization in the Greater Toronto Area. 


On a more general level, we have determined that: 


M@ The risk from the existing system is relatively low com- 
pared to other risks encountered on an everyday basis but 
that an individual rail accident can be of significance (i.e. a 
low probability, but high consequence type of accident); 

H@ On balance, insufficient justification exists to warrant the 
rail flow of dangerous goods being relocated for risk reduc- 
tion reasons alone, but justification may exist where eco- 
nomic benefits along with risk reductions can be achieved 
through railway rationalization in the Greater Toronto Area 
and through the use of some of the alternatives we have 
studied. (Asstated previously, one member of the Task Force 
does not concur with the statement that risk reduction alone 
does not justify relocation); 

H Provision of adequate present and future rail capacity in 
the Parkway Belt combined with existing trackage would be 
our preference. (In making this statement, we caution that 
rail capacity provided must be capable of meeting the total 
rail volume demands that may be placed on it. Canada’s rail 
system must not be compromised in its ability to meet 
market demands, present and future, because of rail reloca- 
tion. The railway representatives on the Task Force feel 
strongly on this point.); and that 

@ The more southerly route of the North Corridor options 
(Alternative C-3) should also be considered as a longer term 
transportation/utility corridor option for the Greater 
Toronto Area. 
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All these conclusions however, have a cost and we have 
further concluded that: 


M@ Only through a cooperative effort on the part of all levels 
of government could these costs be met and implementation 
achieved. 


On a more specific level, we have concluded that: 


H@ The density of residential and institutional development 
which has been allowed adjacent to rail facilities in the 
Greater Toronto Area has been, in large measure, responsible 
for the risk arising from dangerous goods accidents; 

M@ Having established rail corridors and facilities, some 
more than 100 years ago and others as recent as 25 years ago, 
in lightly populated or undeveloped areas, the railways are 
unjustly criticized for having solely created the risk to the 
public. The information system however was not in place 
which would have enabled these trends to be fully appreci- 
ated which, in turn, would have allowed the Federal, Provin- 
cial and Municipal Governments to have taken corrective 
action. At the same time, the railways have not taken cogni- 
cance of the public anxieties in this regard and had not 
moved earlier in a proactive way to implement special 
precautions regarding dangerous products. (The lack of hot 
box detectors at the time of the Mississauga derailment — 
even though research and development into their use was 
well under way and several pilot installations had been 
implemented — is an example.); 

@ Of the present train routes carrying dangerous goods, the 
greatest safety risks to the public are along Canadian Pa- 
cific’s North Toronto Subdivision running through the City 
of Toronto. High risk (but only a third to a half of that on the 
North Toronto Subdivision) also exists along Canadian 
National’s York Subdivision running parallel to Steeles 
Avenue in the southern part of the Regional Municipality of 
York; and that 

@ Public safety is a prominent and growing concern with 
citizens and all levels of government in the Greater Toronto 
Area. This concern, and relevant mitigating measures, 
should be addressed through the undertaking of risk assess- 
ments on all major initiatives of the railways, especially 
when these may affect present and future public safety. 


Finally, we emphasize that a long lead time is required to 
achieve the benefits offered by rerouting and/or relocating 
the rail flow of dangerous goods in the Greater Toronto Area. 
This course of action can only be viewed as a longer term 
solution. 
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From the beginning, our principle objective was to improve 
rail safety. If the question were now asked “Is the existing 
system reasonably safe?”, we would reply in the affirmative. 
And if the question were asked “Can the system be made 
safer?”, the answer would also be in the affirmative. 


We have emphasized that the public wants to be assured the 
rail system is safe and that “all that can be done, is being 
done”. While rerouting the rail services is one of those things 
that ‘can be done’, several other avenues provide shorter 
term opportunities to improve safety. 


Some of these opportunities, related to the role of the Regu- 
lator and legislative mechanisms, were outlined in Chapter 
2.0. In this chapter we look at the operational, managerial 
and technological aspects of the existing system, speed regu- 
lations, the human element of the system, and emergency 
response capabilities. 


To learn as much as we could in this area, we commissioned 
consultants to investigate emergency response and environ- 
mental issues, and the latest technological advances in rail 
transportation. We initiated a special study on the issue of 
speed. We listened to experts on such topicsas the brittleness 
of steel in frigid temperatures, and the field of drug oralcohol 
abuse. 


We visited Transport Canada’s Transport Development 
Centre and Canadian National’s Research and Test Labora- 
tory in Montreal; the National Research Council's Fire Test 
and Transportation Laboratories in Ottawa; Canadian Na- 
tional’s Training Centre in Gimli, Manitoba; Canadian Pa- 
cific’s Advanced Train Control System field test in Calgary; 
the Research and Special Projects Administration’s Trans- 
portation Systems Centre in Cambridge, Massachusetts; and 
the Association of American Railroads’ Research and Test 
Centre in Chicago and its Transportation Test Centre in 
Pueblo, Colorado. Our Chairman also visited the British Rail 
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Research Centre in Derby, U.K. During these visits, we 
learned of ongoing university research projects in Canada, 
and in the USA, and of the work of industry-oriented re- 
search agencies, such as the Railway Progress Institute. 


Weare grateful to all of those who gave so freely of their time 
and thoughts. Their contributions were of great assistance to 
us. 


We compared the operation and safety record of the Cana- 
dian National Railways and the Canadian Pacific Railway 
with that of several European and American systems. Dur- 
ing 1981-85, both have been among the top five safest North 
American railways, in terms of train accidents per million 
train-miles. During 1983-85, Canadian Pacific ranked first. 
This data is shown in Exhibits 4.1 and 4.2. 


A comparison of Canadian Pacific with the national railways 
of nine European countries is given in Exhibit 4.3. It is 
extremely difficult to compare rail safety statistics with those 
of railways outside North America. But it is worth noting 
that, while Canadian Pacific has a higher accident rate per 
million train-kilometres than any of the nine European rail- 
ways, in terms of the accident rate per million gross tonne- 
kilometres, its performance is vastly superior to that of any 
European railway with the exception of France. 


However, the comparison between Canadian Pacific and the 
European railways really tells far more about the differences 
in the railway systems in North America and Europe than it 
reveals about railway safety. To move goods economically 
through Canada’s large geographic expanse, both Canadian 
railways pull longer and heavier trains than those in Europe. 
In addition, European rail systems have a higher percentage 
of passenger trains. 


Given these qualifications, it is notable that the results all fall 
in the same range. There is a much greater spread between 
the best and worst in North America than there is between 
European and North American averages. This leads us to the 


Canadian and US Railways, With Data addec: 
for UK Railways. 
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hypothesis that railways on both Continents are using ma- 
ture technologies, and getting broadly similar results. 


And it confirms that no technology employed on either 
Continent could, on its own, dramatically effect the safety 
performance of railway operations in Greater Toronto. Good 
safety performance is obtained by a total systems approach: 
the correct application of appropriate technologies, together 
with the proper training, motivation, and discipline of sys- 
tem personnel. 


Our consultants drew three principle conclusions from their 
review of technology. 


i) With very few exceptions, rail technologies in the Greater 
Toronto Area are equal to the state of the art for similar 
operations elsewhere. The engineering and operating stan- 
dards used on Canadian Pacific’s North Toronto Subdivision 
and Canadian National’s York and Kingston Subdivisions a 
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are state of the art worldwide for freight operations up to 60 
mph. 


ii) There are technologies which could be used within the 
Greater Toronto Area which can contribute to a reduction of 
the risk of an incident involving dangerous goods. At 
present, these technologies are used where there are inten- 
sive or high speed passenger operations. The proposed 
Advanced Train Control System project is one such system. 
(We will discuss these systems in more detail). 


iii) The interface between technological and human systems 
is of particular concern in both Europe and North America. 
To continue reducing the risks of rail operation, attention 
must be focused on the standards of performance possible 
from the’ human element’ of the railroad transportation sys- 
tem. (We will discuss this in the section entitled “Human 
Factor Improvements’.) 
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In this section we discuss how the existing system is man- 
aged, monitored and modified. 


Railway researchers told us that research projects generally 
stem from the need to correct a specific problem, or from a 
desire to improve productivity. Operators and crews told us 
about track design speed and conditions, and how train 
speed or tonnage are reduced when track conditions deterio- 
rate. We also learned about inspection procedures and the 
use of ultra modern train dynamic and track analyzer inspec- 
tion cars. 


What we did not find however, was a sense of ‘system’; an 
ordered approach within railway operations, which would 
assure the general public that the rail operation is being 
maintained at the highest of standards, and that public safety 
is held as atop priority. Weare not saying that rail operations 
in Greater Toronto are unsafe or that personnel do not have 
safety as their top priority. We are saying that it is extremely 
difficult for any person, other than someone from the rail- 
ways themselves, to assess the degree of safety in rail lines 
running through highly urbanized areas. 


The Task Force therefore wishes to make the following 
suggestions for improvement. 


In railway operations there are two basic elements — tech- 
nology and human — which contribute to safety. 


Human systems are those which are manually carried out 
through observance of rules and procedures, such as the 
activities of train crews and train dispatchers. These systems 
are usually always active. 


Technological systems may be either active or passive. They 
are active if they react to unsafe conditions and issue a 
warning (eg., hot box detectors). In some cases active sys- 
tems also assume control when unsafe conditions occur, such 
as when speed and access authorities are exceeded. 


Passive technological systems are those such as track and 
signaling equipment which perform predictably and relia- 
bly, if properly maintained, but do not give warning of 
impending failure. Impending failure must be detected 
through inspection. Within the passive side of railway 
operations, components are replaced and repaired as fatigue 
limits are approached, as actual deficiencies occur, or as 
impending failures are detected. (It should be noted that 
while the above systems are not capable of giving a warning 


of impending failure, they are designed to maintain the ‘fail 
safe philosophy of the railways. This means that component 
failure or a break in track continuity would cause signals to 


display ‘Stop’.) 


We believe that just fixing a deficiency — tackling one 
problem in isolation from the total system — does not go far 
enough. Any such changes should undergo a complete 
System Safety Analysis. 


System Safety Analysis is a recognized professional tech- 
nique based upon a disciplined analytical approach to safety. 
It distinguishes safety from reliability. The approach uses 
objective data for each element in the system, and through 
such techniques as fault and consequence analysis estimates 
failure probabilities. The failure probabilities for each ele- 
ment determines the failure probability for each system 
component which, in turn, determines the safety of operat- 
ing units asa whole. Working in reverse, an accepted failure 
probability for the operating system as a whole will establish 
safety requirements for each element in the system. 


This System Safety Analysis approach is common to the 
rapid transit industry. In this industry, safety objectives are 
first established and then a thorough analysis of all the 
component parts of the system is undertaken to ensure that 
these safety objectives are achieved. This approach to safety 
has significant merit and should be employed in densely 
populated locations, such as the Greater Toronto Area, where 
dangerous goods are transported. Safety objectives would 
be established between the railways and the Regulator. 


The methodology is employed by British Rail, and we 
employed fault and consequence analysis as part of our own 
risk assessment methodology. A preliminary base of data 
therefore exists for the Greater Toronto Area. 


We recommend therefore that: 


Hi System Safety Analysis be assessed by the railways and 
the Regulator as an approach to improving public safety 
and that the Greater Toronto Area be considered for a pilot 
application of this System Safety Analysis technique; and 
that 

H The preliminary failure probability and consequence 
data base established by the Task Force for the Greater 
Toronto Area be considered as a starting point for System 
Safety Analysis. 
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In our investigations, we learned of the enormous amount of 
engineering and design work that has gone into the building 
of today’s railways. We were impressed with the details 
incorporated in track standards, and the need to accommo- 
date such different operations as fast moving passenger 
trains and slower moving, heavy freight operations. 


We were, however, concerned that there is no formalized 
classification system against which the railway operations 
can be monitored effectively and independently. Such a 
system is used for Ontario’s highway network to establish 
different levels of service, capacity and maintenance stan- 
dards. The system guides policy decisions about which 
‘level’ would be applicable, as well as the activity of any 
monitoring agency or individual. Asimilar system is in place 
for managing Canada’s airport and aviation system. 


Such a system for the railways, especially where dangerous 
goods are involved, would substantially improve public 
confidence in the railways, providing a structure and guide- 
line objectives against which railway maintenance and in- 
spection efforts can be judged. 


The system would allow the railways, in conjunction with 
the Regulator, to classify all segments of their system as they 
see fit. Once this is done, the public would have a way of 
measuring safety and performance. Of course, provisions 
must be made to allow rail segments to be reclassified when 
conditions warrant. These changes, however, should be 
made known to the public so that their monitoring can 
continue in an effective and knowledgeable manner. 


We recommend therefore that: 


@ The railways, in conjunction with the Regulator, imple- 
ment a classification system consistent with statutory 
speed restrictions and containing a number of levels, 
applying to all aspects of their fixed plant and train opera- 
tions; and that 

@ This classification system be made available as public 
information against which monitoring can be undertaken. 


Rail lines carrying special dangerous goods through densely 
populated urban areas should be specially designed and 
maintained, to provide an additional margin of safety over 
and above that for which they would normally be classified. 
These lines should be labelled as ‘DG’ lines. 


These DG levels of rail infrastructure and operation would 
incorporate enhanced margins of safety in track design and 
construction; more restrictive tolerances in allowable vari- 
ation from track classification; geometric design parameters; 
intensified track inspection by visibly recognizable person- 
nel; increased inspection passes by automated analyzer cars; 
and more frequent placement of wayside detecting equip- 
ment. All this should be accompanied by enhanced commu- 
nications with the Municipalities and general public in- 
volved. In addition, crews operating in densely populated 
urban areas should be fully aware of their responsibilities to 
the communities through which they pass and this height- 
ened awareness should be part of the DG Classification 
criteria. 


Any operation handling dangerous goods deserves special 
attention to safety, in excess of that required for other freight 
traffic. The consequences of accidents can be considerably 
different in each case. While we acknowledge the statements 
made by the railways regarding the adequacy of their pres- 
ent plant and operations, and the supporting comments of 
our consultants, we feel that the high level of public concern 
requires that something more must be provided. 


We recommend therefore that: 


M Special Dangerous Goods (DG) levels of classification 
be established for rail infrastructure and operations car- 
ried out in densely populated urban areas where the trans- 
portation of special dangerous goods is involved; and that 
HM These Dangerous Goods Classification levels be as- 
signed the highest standards of design, construction, in- 
spection, maintenance and operation. 


We would like to discuss technology improvements and DG 
classifications in three specific areas: track quality, track 
inspection, and wayside detectors. 


Track Quality 


Track in Canada is designed, maintained and classified by 
each railway company for a certain level of service. This is 
carried out in accordance with recognized engineering prin- 
ciples, backed by many years’ experience in building and 
maintaining track. The basic design is reviewed by the 
Regulator before being approved for use by the company. 
The track is also inspected by the Regulator before being put 
into service, and periodically thereafter. 


The track in the Greater Toronto Area is built and maintained 
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to a standard required for basic operation, but this standard 
is not specifically related to the handling of dangerous 
goods. While this quality does ensure a reasonable degree of 
safe performance of all operations, including those involv- 
ing dangerous goods, we feel that something more must be 
provided that can be clearly identified by the public. 


Since track integrity depends to a large extent on the ability 
of the ties and fasteners to hold track in place, further 
discussion on this matter can be found in section 4.4.B — 
Technology Improvements; Concrete Ties and Direct Fixa- 
tion Fasteners. 


Track Inspection 


In the effort to ensure an extra margin of safety in design and 
construction, we believe that track carrying dangerous 
goods should also be subject to intense inspection. 


Detailed inspection and maintenance procedures are regu- 
larly carried out by the railways. The inspectors and main- 
tenance crews should however be more visibly identified, 
should be fully experienced, and should have special train- 
ing to ensure competence. Written proof of such training 
received, and refresher courses taken, should be available for 
inspection. Senior maintenance personnel should make 
quality control inspections of the system and procedures as 
well. 


Track inspection in high risk areas should be carried out 
more frequently than regulations now require. This in- 
creased inspection frequency would form part of the DG 
levels for track classification. 


Both railways own and operate electronic track-test cars to 
monitor and record track geometry and rail condition. It is 
our view that increased use of this equipment, in high risk 
areas that handle dangerous goods traffic, should be carried 
out by both railways. This increased inspection frequency 
and reduced tolerance variations would also form part of the 
DG levels for track classification. 


We recommend therefore that: 


@ A significantly increased and more intense inspection 
effort be undertaken by the railways in the densely popu- 
lated urban areas of the Greater Toronto Area; and that 

@ These increased levels of inspection be incorporated as 
part of the designated Dangerous Goods (DG) Classifica- 
tion levels assigned to this Area. 


Wayside Detectors 


Automatic detectors (or inspection points if detectors are not 
installed) are now in place to detect hot wheel bearings, hot 
wheels and dragging equipment. These detectors are lo- 
cated on all major rail routes entering the Toronto Census 
Metropolitan Area (CMA). 


Any train carrying dangerous goods entering the Toronto 
CMA must receive a ‘gateway’ inspection at the boundary, 
either by an electronic detector or by a manual inspection of 
the standing train. A further inspection, either electronic or 
manual, must be repeated every 20 miles within the Toronto 
CMA, until the train reaches its destination or leaves the area. 
If no inspection is made, train speed must be reduced. 


Freight car roller bearings reach a distressed condition far 
less frequently than do plain, or friction, bearings. However, 
when a roller bearing begins to break down, it can fail more 
quickly thana plain bearing. Asa result, these roller bearings 
may fail within the present 20 mile spacing of detectors, 
without incipient failure being detected beforehand. 


We recognize that protection against derailments due to 
bearing failure has been greatly enhanced by gateway and 
intermediate inspections, and by statutory speed reductions 
for dangerous goods trains travelling in densely populated 
urban areas. Yet we feel a positive contribution can be made 
to rail safety, and particularly to public confidence, if the 
spacing of electronic detectors within Toronto’s CMA were 
to be further reduced. 


We recommend therefore that: 


M@ Properly maintained wayside detectors be spaced more 
frequently than present regulations demand within 
densely populated urban areas of the Greater Toronto 
Area; and that 

Mi This reduced spacing be incorporated into the Danger- 
ous Goods (DG) track Classification level established for 
such areas. 
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Even though technologies and standards in the Greater 
Toronto Area are ‘state-of-the-art’, opportunities do exist for 
improvement. We have reviewed possible improvements to 
identify those that are practical in the Canadian context. 


We wanted to identify technologies which could provide 
specific benefits quickly, and which had a proven record of 
achievement. Our consultants reviewed and examined a 
wide range of technologies presently being employed in 
North America and elsewhere, as well as technologies in the 
research and development stages. They also examined vari- 
ous operating practices and infrastructure technologies 
employed in other countries. They identified four major 
areas relevant to the Greater Toronto Area: 


@ Advanced Train Control Systems (ATCS); 

HM Concrete ties and direct fixation fasteners; 

@ Automatic half-barriers at rail/road crossing locations 
now only protected by flashing lights and cross-buck signs; 
and 

i Grade separation between tracks and the roadway system, 
where justified by traffic volumes. 


Advanced Train Control System (ATCS) 


The Advanced Train Control System (ATCS) technology 
employs sophisticated telecommunications and computer 
systems and hardware to close the information and opera- 
tional loops of the railway system. It enables the information 
from the wayside signals to be brought into the locomotive 
cab, and can control the train, within prescribed parameters, 
if the engineer fails to do so. 


Such a system has been used in Sweden since the later 1970s, 
and one is being developed in North America as a joint 
railway industry effort. Canadian Pacific and Canadian 
National are leaders in this effort. We operated ATCS simu- 
lators in Gimli, Manitoba (Canadian National’s Training 
Institute) and rode a rail locomotive prototype in Calgary, 
Alberta, at Canadian Pacific’s field testing facility which was 
totally controlled by the equipment and not by the engineer. 
We were very impressed with the efforts and dedication 
applied to this project. 


This system is being developed in several modules,at differ- 
ent levels of sophistication to suit operational needs. This 
allows a phased-in approach to the modernization of the 
railway system. 


We recognize the decision of the Minister of Transport, 
following Justice Foisy's Inquiry into the Hinton, Alberta 
collision, regarding the urgency for the implementation of 
the ATCS. We commend and fully support that decision. 


We analyzed the ATCS in terms of the potential risk reduc- 
tion to the general public. At the ‘Level 20’ degree of 
sophistication, the system is estimated to reduce collision 
frequencies by up to 50%. The ATCS ‘Level 30’ could reduce 
accidents caused by speeds exceeding track design condi- 
tions by about 75%. Collisions and derailments caused by 
oe to comply with fixed signals could be reduced by up 
to 50%. 


While train collisions and derailments are already small in 
number, we believe these gains are significant and could 
yield economic benefits to the Railways. 


Recognizing that ATCS track transponders and signaling 
systems are 'geography-specific', we are convinced that suf- 
ficient justification exists to give priority to densely popu- 
lated urban areas, such as the Greater Toronto Area, in the 
installation of ATCS facilities. 


We recommend therefore that: 


mM Advanced Train Control System implementation be 
given top priority and the full support by all concerned; 
and that 

@ The Greater Toronto Area be selected as one of the first 
locations for Advanced Train Control System implementa- 
tion when such technology has been proven. 


Concrete Ties and Direct Fixation Fasteners 


Our consultants suggest the use of concrete ties with direct 
fixation as an achievable, visible and technologically sound 
measure. Currently, hardwood ties with cut-spike fixation 
are used in Greater Toronto. Concrete ties provide a wider, 
heavier base, and direct fixation resists gauge widening. 
Along with the use of continuous welded rail, they provide 
improved track stability over and above that of the present 
tie standards. 


The railways did indicate to us that direct fixation can be 
provided on existing hardwood ties with screwed spikes. 
However, it is our view that the wood tie is still subject to 
deterioration and the improved stability of a heavier tie and 
wider base is not achieved. The quality, durability and 
longevity of the end result may compare to, but does not 
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equal, a concrete tie installation. (One member of the Task 
Force believes that hardwood ties with direct fixation would 
provide sufficient safety benefits while avoiding the noise 
and vibration associated with concrete ties.) 


The full replacement cycle of the present hardwood ties is 
approximately 20 years. If concrete ties are installed, they 
must be used consistently and uniformly. We believe that 
justification exists for an accelerated program of installations 
in the densely populated urban areas of the Greater Toronto 
Area. 


We therefore recommend that: 


@ An accelerated program of concrete ties and direct 
fixation fasteners be undertaken in conjunction with acon- 
tinuous welded rail program in the densely populated 
urban areas of the Greater Toronto Area. 


Even though concrete ties are more rigid and tend to accen- 
tuate the noise and vibration of rail lines, they do contribute 
to a safer rail system. Our consultants estimated that acci- 
dent frequencies due to gauge defects could be reduced by 
up to 65%; track alignment defects by up to 50%; and super- 
elevation and cross-level defects by up to 12% each. Public 
safety does therefore benefit from this technology. 


We further recommend that: 


@ Asa public safety priority, concrete ties and continuous 
welded rail be installed in the segmentally-identified, 
high risk areas of the Greater Toronto Area first, followed 
by the other locations in this Area. (It should be noted that 
two members of the Task Force feel that “other locations in 
the area” must first meet a high risk criterion to be eligible 
for such corrective action.); 

@ This concrete tie program be the subject of a railway/ 
community discussion since increased noise and vibration 
may result; and that 

@ This implementation be subject to an agreed schedule 
with The Regulator. 


Installation of Automatic Half Barriers 


Fatalities at grade crossings account for approximately 60% 
of all fatalities involving trains and while, in most of these 
cases, trains are not derailed, there exists the potential that 
such an accident could cause a dangerous goods derailment. 


Installing automatic half barriers at locations currently pro- 
tected only by flashing lights and signs could reduce the 
frequency of derailments arising from grade crossing colli- 
sions by 10%. This accident frequency would be reduced to 
zero with full grade separations. 


Automatic half barriers and signals are presently activated 
by sensors at fixed distances from the crossing, regardless of 
the train’s speed. When a barrier or signal is activated bya 
slow moving train, motorists often become impatient and 
take unnecessary risks by driving ahead. Of course, faster 
moving trains cover the same distance much more quickly - 
occasionally catching errant drivers by surprise. Our con- 
sultants advise that integrating speed sensors with grade 
crossing signals would alleviate the problem caused by 
different train speeds. 


Grade Separations 


Grade separation would eliminate this interface problem 
completely. However, road/rail traffic volumes must be 
sufficient to warrant the expense this involves. 


We nevertheless believe that in densely populated urban 
areas a strategy for grade separations should be given more 
serious consideration, because of the wide geographic area 
affected by a dangerous goods spill. Public safety should be 
given priority consideration over impersonal traffic volume 
criteria when it comes to making grade separation decisions. 


As will be discussed later, an important element to reducing 
train accidents lies in the ability to keep in-train forces to a 
minimum. Grade separations, especially in densely popu- 
lated urban areas, reduce the need to change speeds. 


Our rerouting and relocation costs, reported earlier, have 
incorporated the cost of grade separations at all likely cross- 
ings. We note, however, that in recent years the Federal 
Government has greatly reduced funding available for 
grade separations. 


We recommend therefore that: 


H All attempts be made to reduce accidents at road/rail 
grade crossings, where only flashing lights and signage 
now exist, on lines carrying dangerous goods, through an 
accelerated program of automatic half barriers, with train 
speed sensor activators; 

m All attempts be made to reduce accidents at road/rail 
grade crossings, on lines carrying dangerous goods, 
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through an accelerated program of grade separations, 
where sufficient train/motor vehicle volumes warrant such 
action and where public safety is of concern; 

M Public Safety be used as an added criteria in determin- 
ing the need for grade separations along rail lines carrying 
dangerous goods in densely populated urban areas; and 
that 

Hi The Federal Government re-instate funding for a mean- 
ingful grade separation program. 


Accumulated Cost and Risk Reduction Effect of 
Technology Improvements 


As mentioned, the present railway system in Greater Toronto 
is already in many ways ‘state-of-the-art’. No technology 
will, in itself, reduce risk dramatically in the existing system. 


But there can be incremental improvements. The aggregate, 
societal, system-wide risk reductions achieved by these tech- 
nological improvements would lower the ‘estimated fatali- 
ties’ from 4.1 to 3.8 for the year 1991. 


Exhibits 4.4 and 4.5 illustrate the risk/cost relationship of 
technological improvements and compares it to the rerout- 
ing and relocation options previously studied. 


The Task Force strongly believes that all improvements, 
whether they be technological as described here or those 
considered elsewhere in this Report, must be advanced to 
enhance public safety where the rail flow of dangerous 
goods impacts on densely populated urban areas. 


We heard many suggestions that, instead of moving the rail 
lines, we should investigate the possibility of an ‘indestruc- 
tible’ container, ways to ensure that higher maintenance 
standards were applied, or ways to prevent accidents from 
happening in the first place. These suggestions came from 
Mayor John West of Aurora, the Regional Municipality of 
York, and the Institute of Urban Development (Ontario), to 
name but a few. 
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Because of our own concerns in this area, we consulted 
experts suchas Dr. G. Whetherly, a person with a world wide 
reputation in metallurgy. We visited Procor Limited, a 
Canadian manufacturer of rail tank cars in Oakville, Ontario. 
And we visited the test laboratories of the Association of 
American Railroads in Pueblo, Colorado. We also asked our” 
consultants to investigate improvements in tank car technol- 


OSy: 


The Toronto Area Rail Transportation of Dangerous Goods Task Force Page 4.19 


Societal Risk - Statistical Fatalities per Year 


Al A2 AIT BIA B1B B2A B2B_ B3A_ B8B C3 C1 C2 
Existing System Parkway Belt Corridor North Corridor 


1991 


2011 


A1T 1991 


AIT 2011 


Most special dangerous commodities are transported in tank 
cars. We felt it was necessary to learn all we could about how 
they are designed, fabricated, maintained, repaired and 
improved. We also wanted to know whether a so-called 
‘indestructible container’ — a tank car that could withstand 
an accident — was a realistic possibility. 


(Asa point of information, when we refer to the Tank Car, we 
are referring to all of its parts - the tank and its fittings.) 


Tank Car Design 


Tank cars are built for specific commodities by request from 
a potential shipper. Tank car design and specifications must 
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be approved by the Tank Car Committee of the Association 
of American Railroads. If an existing tank car design is not 
suitable for the intended application, approval for a new or 
modified design must be obtained. 


The approval procedure for tank cars is presented in the 
Association of American Railroads’ “Specifications for Tank 
Cars”. Car builders are required to submit comprehensive 
engineering documentation verifying that a proposed tank 
car complies with all requirements, including structural 
strength and commodity pressure retention, as set out in the 
Specifications. 


Each new design must be tested in conformance with the 
Association’s rules for demonstrating structural integrity. It 
must also be tested to show pressure-tightness of shell and 
fittings to the design specifications. It is the responsibility of 
the car builder to verify that each new tank car conforms with 
the appropriate specifications. Many shippers have their 
own inspectors and visit the car builder's facility during 
construction of their leased, or purchased, tank cars. The 
Association also retains the right to inspect a certified tank 
car facility at any time. 


The regulatory authorities (the Canadian Transport Com- 
mission and the United States Department of Transport) do 
not issue detailed design specifications for tank cars, other 
than the calculation that is required to determine the mini- 
mum shell plate thickness of the tank. These Agencies, 
however, are responsible for designating tank car specifica- 
tions, used to transport a specific commodity. Thus each 
regulatory Agency publishes a comprehensive list of com- 
modities by chemical or technical name, and the designated 
tank car specifications considered suitable for the transpor- 
tation of each commodity. 


In addition to the above, both regulatory Agencies have 
issued additional regulations applicable to tank cars, which 
state the performance requirements of other aspects such as 
thermal protection, tank head puncture resistance and the 
use of double shelf couplers. 


When the regulatory Agencies specify design changes, these 
must be incorporated into the Association of American Rail- 
roads’ standards. Thus every component that constitutes a 
completed tank car has a corresponding Association of 
American Railroads’ design specification established by a 
committee of engineering specialists with extensive exper- 
tise in that area. This expertise draws upon an experimental 
data-base comprised of nearly two million freight cars 
within the Association of American Railroads’ system both 
here in Canada and in the United States. 
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The fundamental criteria for determining an applicable tank 
car specification lies in the vapour pressure value at 105°F for 
non-insulated pressure cars. However, because of addi- 
tional hazard factors, a commodity may be required to be 
transported ina car of a greater pressure class, thus requiring 
a thicker shell than justified by pressure retainment alone. 
For example, the vapour pressure of chlorine at 105°F would 
indicate that a 105A300W specification should be more than 
adequate to transport this product safely. It was decided 
however, that a 105A500W specification would afford an 
additional measure of protection, with the result that the 
standard 55 ton, 85 ton, 90 ton chlorine cars have a shell 
thickness about 1/8 inch thicker than the mininum level. 
Chlorine is generally shipped at a pressure of about 35 
p-s.i.g., with the minimum safety valve pressure setting of 
the tank calibrated at 225 p.s.i.g.. The tank car itself is hy- 
drostatically tested at 500 p.s.ig.. Thus, in the case of 
chlorine tank cars, a significant reserve of pressure retaining 
strength is always available. In a similar way, motor fuel 
anti-knock compound, which is a liquid at ambient condi- 
tions, is required to be shipped in a 105A300W specification 
car with insulation and a thick metal jacket; bromine requires 
a 105A300W specification tank car with a nickel-clad steel 
tank lined with 3 lbs. per square inch of lead. Each regulated 
commodity is therefore reviewed for special risks and addi- 
tional specification requirements are developed to compen- 
sate in each case. ! 


We are impressed with the process and the expertise that 
goes into tank car specification and design. While we have 
recommended that the Regulator play a stronger, and more 
proactive role in enhancing the safety component inherent in 
these Specifications, and that Canada and the United States 
formalize the process by which the international, cross- 
border standards can be promoted and enhanced, we wish to 
commend the work done to date by the Association of 
American Railroads’ Tank Car Committee. They have con- 
tributed significantly to the cause of enhanced public safety 
in the rail flow of dangerous goods, especially in densely 
populated urban areas. 


Tank Car Fabrication 


The Association of American Railroads' Specification Man- 
ual for tank cars also contains extensive requirements for the 
fabrication of tanks and the assembly of appurtenances. The 
fusion welding on car tanks themselves, including plate 
preparation prior to welding; the welding process; and the 
subsequent testing (including radiographic examination of 
the main welds) is also included in this Manual. Each tank 
car fabrication facility is required to perform qualification 


tests for its welders and the procedures they must follow. 
Each plant must have a quality control program specifying 
the inspection responsibilities of the fabricator, and how 
inspections are to be documented. 


Each tank car manufacturing facility is required to be certi- 
fied by the Association of American Railroads for fabrication, 
assembly, alteration, conversion, repair and testing of tanks. 
This is carried out in accordance with a prescribed set of 
equipment, skills and organizational expertise. The Associa- 
tion of American Railroads produces a list of certified plants 
showing their approved capabilities. Such plants must be 
recertified at intervals of five years. The Association of 
American Railroads’ Tank Car Committee reserves the right 
to inspect certified facilities at any time, to assure that the 
prescribed standards of workmanship are being maintained. 
The Regulator also reserves the right to inspect these plants 
at will. 


We were impressed with the competence and professional- 
ism displayed in the tank car fabrication process. We were 
particularly impressed with the Procor Limited manufactur- 
ing plant in Oakville and the way they maintained their 
records. At that plant, we viewed complete computerized 
records of all the tank cars that have been manufactured or 
repaired by that Company, and had an opportunity to wit- 
ness their fabrication, quality control, testing and repair 
facilities in action. We thank them for their courtesies and for 
the frankness with which they discussed the topic of tank 
cars and tank car integrity. We believe this information 
assisted us greatly in our deliberations on the topic of ‘tank 
car indestructibility’. We will be discussing this in more 
detail shortly. 


Tank Car Maintenance, Modifications and Repair 


Repairs and modifications to tank car tanks must be carried 
out in a facility certified by the Association of American 
Railroads. Any repair or modification must be performed to 
an approved procedure and reported to the Association of 
American Railroads on a car by car basis. The Association 
thus has a complete history of every individual tank car and 
the work performed on it, throughout its working life. 
Repairs to the tank car shell must be carried out, inspected, 
tested and post-weld, heat treated, to a level equivalent to 
new car standards. Alterations and modifications must have 
engineering approval prior to work. Any tank car offered to 
a carrier railroad must have complete and current docu- 
mentation in the Association of American Railroads’ files. 


Maintenance of all freight cars is a car owner's responsibility 
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and the standards of a carrier's acceptance of a freight car, 
and its components, are as stated in the Field Manual of the 
Association of American Railroads’ Interchange Rules. Each 
car, when received at an interchange point, must be in- 
spected by the receiving railroad for evidence that the car is 
in “a safe condition for movement” and the “receiving road 
is to be the judge”. The mechanical condition of each freight 
car is evaluated by the criteria given in Rule 88. This Rule also 
includes the applicable Canadian Transport Commission’s 
and U.S. Department of Transport’s regulations for the 
inspection of tank cars. 


Should a carrier find that any car has developed a worn 
component through “ordinary wear and tear in fair service”, 
the carrier has the mandate to repair, or to replace, that 
component. Such repairs or replacements must conform to 
Association of American Railroads’ standards. Associated 
costs are submitted to the car owner for reimbursement. The 
Office Manual of the Interchange Rules contains all the 
repairs that can be so authorized - complete with a respective 
cost amount that has been agreed to between all members of 
the Association of American Railroads. 


Should a carrier detect an unsafe condition in any tank car 
component, other than in the running gear equipment, the 
carrier is required to inform the owner. These tank cars are 
then taken to a suitable authorized repair facility for repair. 
The majority of tank cars in North America are leased. These 
leasing companies maintain a network of repair facilities 
across the continent. It is general practice to bring a “bad- 
order’ tank car to a home shop for repairs to the tank and 
appurtenances. It is also usual, during the subsequent down 
time, that a thorough inspection be made of every compo- 
nent of the tank and appurtenances. 


Major repairs to the tank shell or heads required as a result 
of a collision or accidental damage are generally carried out 
by the original car builder, ora facility that is approved by the 
Association of American Railroads for new car construction. 
The applicable repair procedure must be as approved by the 
Association’s Tank Car Committee prior to repair. In such 
cases, the specifications for new car fabrication are in effect 
with regard to materials and workmanship. The repaired 
tank must be inspected and tested, as specified, with the 
overall intent that the tank, when repaired, shall be the “full 
equivalent of an undamaged tank.” 


We were advised that, while all repairs must be made in 
Association of American Railroads’ certified repair shops, 
the expertise resident in many of the smaller plants, mostly 
located in the USA and not specializing in the design and 


fabrication of tank cars, is somewhat suspect. This concern 
was expressed by the Association of American Railroads’ 
Tank Car Committee itself, and is of concern to us. The 
Association indicated that ithad been unable to apply 
sufficient resources to correcting the problem to date but that 
it was readdressing the concern with renewed approval pro- 
cedures, checks and controls. 


Since repaired tank cars can find their way into Canada, and 
into the Greater Toronto Area, and since the integrity of a 
tank car, whether repaired or not, is animportant component 
to public safety, a concerted and immediate effort must be 
applied to ensure that all repair shops meet required specifi- 
cations, and that repair workmanship be of the highest 
quality. 


We recommend therefore that: 


M Effective controls and procedures be implemented by 
the Regulator to ensure that all repairs on tank cars operat- 
ing in Canada, and more specifically in densely populated 
urban areas, be of the highest quality and integrity; and 
that 

@ Considering tank car repairs are carried out at shops in 
both Canada and the USA, this be a subject for the Interna- 
tional Joint Railway Commission previously recom- 
mended. 


Tank Car Research and Development 


Major research and development efforts in tank car technol- 
ogy have focused on improving the integrity of tank cars in 
accidents. 


We believe these efforts have been successful to date, as 
evidenced by the tapering off of the product release rate as a 
percentage of derailed cars using improved equipment and 
retrofits, up to certain speeds. (See Exhibits 4.6 and 4.7.) 


A recent Association of American Railroads and Railway 
Progress Institute research project covered every aspect of 
tank car technology related to the integrity of the tank shell 
and fittings during accidents. This was followed by a series 
of proof-positive tests to determine if increased safety factors 
were, in fact, achieved. No other agency or organization has 
ever undertaken a program of this scope or of such inter- 
related complexity. 


In the interim, the U.S. Department of Transport has con- 
ducted parallel research efforts in the fundamental behavior 
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of tank car safety valves under extreme conditions. Projects 
were also initiated in the various aspects of increased safety 
in railway transportation, including such topics as opera- 
tional procedures; employee training; the general field of 
risk-assessment and management; and the application of 
advanced electronic systems incorporating microchip de- 
vices. An example of this technology is the ‘radio bolt’ 
device, that would be inserted into wheel bearing end caps, 
and which would signal the onset of overheating. This 
device is being developed by the Shaker Research Corp. 
under US Federal Railway Administration sponsorship. 
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The Indestructible Container 


In an ‘indestructible container’ all components would have 
to be designed to counteract the most severe effect of acci- 
dents. If the indestructible container definition was to be 
taken literally, this would involve using significantly thicker 
steel in the tank shell and reinforcements within the tank 
body and head-ends, such that all impacts, including the 
unusual forces applied during a roll-over, would not lead to 
tank penetration. 
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The weight of such a car would be enormous. Given the 
maximum load limit for which the rail tracks are designed, 
more of these cars would be needed to transport the same 
quantity of load. Increasing the number of tank cars would 
result ina greater risk at loading and unloading terminals, as 
well as in higher transportation costs. 


While there is no doubt that an indestructible container 
could be made, a reasonable balance must be struck between 
safety on one hand, and the cost ofsafety on the other. Exhibit 
4.7 indicates that the tank car improvements appear to be 
working up to the 40-45 mph range. Considering that Special 
Dangerous Goods trains are now restricted to 35 mph in 
densely populated urban areas, it would seem that such a 
balance may have been achieved. 


We viewed a video on British efforts to develop an indestruc- 
tible container for carrying nuclear wastes on their railways. 
Despite impressive demonstrations, and the scientific evi- 
dence that no significant leakage had occurred, some doubt 
in the minds of the public remains and may never be allayed. 
The fact that some members of the public may not be con- 
vinced of the indestructibility of tank cars does not remove, 
in our opinion, the need to continue improvements to these 
vehicles. 


While we believe that a responsible approach has been taken 
by the Regulator with respect to tank shell thickness, and by 
industry with respect to tank car design and design review, 
efforts should continue to seek ways of improving the sur- 
vivability of tank cars in railway accidents. 


The US Federal Railroad Administration says there is little 
support for further research and development within the 
Tank Car industry. The industry has already carried out 
extensive research and development in the recent past to 
assure themselves that they have a safe tank car. They now 
believe they do. As a result, the Federal Railroad Admini- 
stration must fund more research and development in those 
safety areas in which they have particular concerns. 


The industry’s attitude is understandable. But in the interest 
of public safety, if the Regulator has concerns, such concerns 
should be addressed. 


Research and development experts at the Association of 
American Railroads’ Transportation Test Centre in Pueblo, 
Colorado are also concerned about the need for tank car 
research, especially into the effects of various loading distri- 
butions on the cause of accidents. 


The Task Force is concerned that safety research and devel- 
opment in this area might be curtailed just at the time when 
the need to continue seems apparent to expert researchers. 
We feel that tank car safety research and development is an 
area that the Regulator in Canada, in conjunction with the US 
Regulator, must be prepared to support financially. 


We recommend therefore that: 


M@ Research and Development efforts into ways and means 
of further improving the crash resistance capabilities of 
tank cars carrying dangerous goods be vigorously pur- 
sued; and that 

@ The Minister of Transport, working in conjunction with 
the US Regulator (thereby recognizing the cross-border 
implications of this effort), provide financial support to the 
specific area of tank car Safety Research and Development. 


Train Marshalling 


General 


The 1979 Mississauga accident investigation gave great 
prominence to the entire question of train marshalling, par- 
ticularly in regards to the placement of tank cars carrying 
different dangerous goods. 


At present, both Canadian railways place heavy (full) and 
light (usually empty) cars at random anywhere in the train 
length. This random placement in the judgement of our 
consultants, may increase the number of cars derailing per 
accident as speed increases, because of the immense forces 
and weights of heavier cars pushing lighter cars out of the 
way. This is illustrated in Exhibit 4.8. 


National Transportation Safety Board officials in Washing- 
ton, DC, indicate that this is also of concern to them. The 
Cottonbelt Railway, an affiliate of the Southern Railway in 
California, recently completed a marshalling study, and 
concluded that marshalling ‘heavies’ in the front of a train 
can reduce the number of their cars derailing. They imple- 
mented the practice, and achieved a reduced severity of 
accidents for their railroad. 


During our enquiries worldwide and during our Chair- 
man’s discussions with British Rail, we learned that this 
topic was also of concern and interest in other jurisdictions. 
British Rail presently has a study underway examining the 
entire issue of train marshalling. While research is incom- 
plete, there are apparent benefits to marshalling the ‘heavies’ 
in the head end of a train. 
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We therefore recommend that: 


M@ Where practicable (as defined by the Regulator after 
consultation with the railways), heavier rail cars be mar- 
shalled at the head end of a train; and that 

@ Research efforts, by the Regulator and by industry, into 
safe marshalling practices, be emphasized and promoted 
with vigour. 
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Dangerous Goods Marshalling 


There are regulations which govern the positioning of dan- 
gerous goods cars in a train, set out in the Canadian Trans- 
port Commission’s Regulations for the Transportation of 
Dangerous Goods by Rail (known as the ‘Red Book’). To 
increase public safety, certain commodities are separated 
from each other and placed away from the front of trains. 


Special dangerous commodity cars are those which contain 
a load of product, and therefore would be classed as a 
‘heavy’. The safety requirements inherent in the positioning 
of these cars must take precedence over our more general 
marshalling observations made above. However, the mar- 
shalling of special dangerous commodity cars and danger- 
ous commodity cars varies from country to country, and is, 
as stated above, presently under review in Great Britain. 


We therefore recommend that: 


@ The marshalling and positioning practices and regulations 
governing Dangerous Goods cars ina train be re-examined; 
@ Until such time as the above re-examination yields a 
change, the present regulations governing the positioning 
of Dangerous Goods cars in a train remain fully in force; 
and that 

@ The British Rail Marshalling Study, when released, be 
examined carefully by both the Regulator and the 
Railways for application in Canadian railway operations. 


Train Length 


Our consultants advise that the length of trains appears to 
influence the severity of accidents, in terms of the number of 
cars derailing. The immense energy forces inherent ina train 
increase as a factor of the weight of cars, the number of cars, 
and the speed at which they were travelling. 


Exhibit 4.9 illustrates the average number of cars that would 
derail as a function of the speed and length of train. This 
Exhibit should be viewed with some caution, however; it 
does not specifically indicate the relationship between 
lengthand speed asa factor of increased car derailments. But 
logic indicates that both play a part. 


The long distances travelled in Canada impose severe eco- 
nomic constraints on Canadian railways which they attempt 
to alleviate through longer and heavier train. We however 
recognize that longer trains may increase the probabilities 
of damage in the event of an accident. 
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of damage in the event of an accident. 
We therefore recommend that: 


HH Studies be commissioned by the Regulator to determine 
the effects of the length of a train on its propensity to derail 
and on the resulting severity of an accident. These studies 
should be aimed at determining if an optimum, yet practi- 
cal, train length exists. 


Train ‘Gateway’ Inspections 


After the Mississauga derailment in 1979, Justice Samuel 
Grange’s Inquiry, and the 1981 Railway Transport Commit- 
tee Show Cause Hearings, the concept of gateway inspec- 
tions was implemented in Canada. These involved an auto- 
mated monitoring of dangerous goods trains for hot boxes 
and dragging equipment as they entered into densely popu- 
lated urban areas. If automated monitoring is not per- 
formed, a full manual inspection is required. The Toronto 
Census Metropolitan Area boundaries constitute the gate- 


As mentioned previously, we learned that the new roller 
bearings had the potential for failing within the presently 
prescribed 20 mile spacing of wayside detectors. We also 
learned that the Greater Toronto Area’s population growth 
had pushed development out past the present gateway 
inspection points. 


At the Association of American Railroads’ test laboratories in 
Pueblo, Colorado, certain truck designs are being tested that 
cannot be read by the present wayside detectors. While these 
are still at the test stage, we are sufficiently concerned to 
suggest that the concept of gateway monitoring be kept 
under constant review and that all efforts be undertaken to 
improve and enhance inspection or monitoring of trains 
entering densely populated urban areas carrying dangerous 
goods. 


Asan example of such upgrading Canadian Pacific is devel- 
oping a flat wheel detector. Monitoring devices such as this 
should be encouraged and incorporated as quickly as pos- 
sible into the train inspection and monitoring program. 


We recommend therefore that: 


@ Gateway, and other train inspection and monitoring pro- 
cedures and practices, be given priority consideration in 
their upgrading and effectiveness; 

M@ The Gateway boundaries, around the Greater Toronto 
Area, be more frequently reviewed than is now required 
and altered, as necessary, to accommodate population 
growth and development; 

HM For economic and safety reasons, effective automated 
train monitoring be encouraged and promoted - supple- 
mented, where necessary, by manual inspections and 
monitoring and that 

@ Enhanced, automated monitoring of special dangerous 
goods trains be encouraged at gateways to ensure that un- 
safe conditions do not go undetected as they enter popu- 
lated urban areas. 


The Make Up of Trains (The Consist) 


Information on the make up of trains, or the ‘consist’, is kept 
on the train itself as well as in the railway company’s offices. 
This listing is compiled differently depending on the railway 
company. One company starts its listing of cars from the 
engine end, on the premise that the train engineer would be 
able to count off the cars as he/she walked back along the 
train. The other company starts its listing from the tail end, 
where the conductor or brakeman would be residing. 
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In the case of emergencies it is imperative that information 
about the consist be readily available and easily understood 
by all concerned; there is little or no room for misinterpreta- 
tions or misunderstandings. 


We therefore recommend that: 


H The railways agree amongst themselves to a uniform 
and standard method of producing train consist listings. 


We would like to acknowledge that our railway representa- 
tives indicated that they were prepared to take early action 
on these recommendations. We are grateful for their quick 
and decisive response in this regard. 


Given that accidents can occur at any time and at any place, 
we are concerned that, especially in the case of dangerous 
goods, the train consist listings should accurately reflect the 
make-up of the train in question. 


We therefore further recommend that: 


M@ The railways seek ways of ensuring that train consist 
listings carried on trains reflect in as timely and in as 
accurate a fashion as possible, the true make-up of a train 
at all times. 


Finally, we fully appreciate that outside first responders may 
approach a train from either end. There are therefore advan- 
tages in having copies of the consist available at both ends of 
the train. 


We realize, however, that there are operational problems in 
updating a list stored at the remote end of a cabooseless train 
at other than crew change or inspection points. We also 
recognize the safety implications involved where this remote 
consist listing does not accurately reflect the actual makeup 
of the train. We nevertheless believe that all steps possible 
should be taken to improve an emergency response situ- 
ation. 


We therefore recommend that: 
@ Train consist listings, once operational problems have 


been overcome, be placed at both ends of a train to facili- 
tate emergency response. 


Residue Cars 


From the outset of our deliberations, we heard concerns 
about residue cars and the fears that they are a threat to 
public safety. This issue was vigorously debated. 


A residue car is defined as one which previously carried a 
special dangerous product, was unloaded, but still may 
contain up to 2 percent of its load. This 2 per cent definition 
was reviewed and reaffirmed by the Minister of Transport’s 
Advisory Council on the Transportation of Dangerous 
Goods near the beginning of our mandate. 


Our consultants feel that residue cars do present a risk, but 
only proportional to the load carried. In other words, since 
residue cars were defined as having 2 per cent or less of their 
load, the risk from residue cars equated to 2 per cent or less 
of the total risk. We are of the opinion that the present 
definition for residue cars is appropriate and we see no 
reason that they should be subjected to the more stringent 
operational requirements demanded of loaded special dan- 
gerous commodity cars. (Itshould be noted that one member 
of the Task Force does not agree with the conclusion that 
residue cars should not be subject to more stringent opera- 
tional requirements.) 


We are concerned with those residue cars in which another 
product, such as a pressurized gas, has been introduced to 
assist in unloading the original commodity. In these cases, 
the residue car definition is somewhat more problematic. We 
were also concerned with the inability to determine, in an 
accurate fashion, whether 2 percent of the pressurized load 
actually remains or not. The railways advised us that they do 
not have the ability at this time of checking this quantity. 


We recommend therefore that: 


M@ The Regulator, the railways and shippers develop pro- 
cedures and mechanisms to measure accurately the dan- 
gerous goods residue remaining in unloaded pressure tank 
cars. 


Leakers 


There are concerns over the risk posed by dangerous goods 
cars which leak. Leaking can occur from a defect in the 
structural integrity of the car itself, or when the volume of the 
product expands and spills out of the tank car. It may also be 
caused by overfilling, accidental spillage or human error. 
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In the case of structural defects, the situation is extremely 
serious and immediate steps must be taken to rectify the 
situation. In the latter cases, these often result from errors in 
the loading procedures and in situations where a product has 
moved from a cold to a warm climate. Regardless of the 
cause, the leak must be stopped and the situation rectified. 


The majority of dangerous goods incidents involve leakers. 
We examined the loading and unloading procedures used by 
shippers, and were impressed with their efforts to make 
these procedures safe. We nevertheless urge a constant and 
continuous caution in the handling of special dangerous and 
dangerous commodities since one errant action can have 
serious consequences. 


We recommend therefore that: 


@ Current procedures and practices involved in the load- 
ing, hauling and unloading of dangerous goods be re- 
viewed including the degree to which all personnel (both 
shippers and carriers) handling these products are ade- 
quately trained, alert, and aware of the consequences of 
their actions; and that 

@ Current regulatory requirements be strictly enforced 
and repetitions of discovered leakage caused by poor han- 
dling at loading and unloading stations should bear heavy 
penalties. 


Today fewer accidents are caused by technology. As technol- 
ogy improves, fail safe systems become more common, and 
triple or quadruple redundancy is built into plants and 
equipment. As a result, human failure is more pronounced 
and exposed. 


This applies to all facets of our society and not just to the 
Canadian railroads. Mr. Bernard M. Deschénes, former 
Chairman of the Canadian Aviation Safety Board, indicated 
that the human factor is becoming a major and dominant 
cause of accidents in the skies. 


We have read and heard of spectacular rail accidents, both in 
North America and elsewhere, attributed to human failure. 
We heard and read many submissions and presentations that 
emphasized the need to pay particular attention to this 
subject 


We viewed several videos and documentaries which dis- 
cussed the problem of ‘techno-apathy’. As technology im- 
proves, the human is relegated more and more to a monitor- 
ing role. But over extended periods of time, the human 
becomes a poorer and poorer monitor — as reliance on 
technology leads the human into complacency. 


There are two schools of thought on how to deal with this 
problem. One approach is to have technology replace the 
human element completely. The other is to find ways and 
means of incorporating and involving the human element 
into the system in such a way as to ensure an alert, produc- 
tive, aware, and satisfied human being. On balance, we 
believe that we are far from the stage when machines can 
replace totally the analytical and value judgements per- 
formed by the human. 


An alert, well-motivated, medically-fit, properly skilled 
individual is needed to operate a train of dangerous com- 
modities through densely populated urban areas. These 
characteristics also apply to the men and women of the 
maintenance crews, as well as those manning the dispatch 
units, and the detector analysis functions, to name but a few. 


Mandatory Rest Periods for Train Crews 


The subject of mandatory rest periods was dealt with by 
Justice Foisy in his review of the Hinton, Alberta collision, 
and decisive action was taken by the Minister of Transport in 
directing that mandatory rest periods be implemented by 
Canadian railways. We fully support this action because it 
significantly contributes to an increase in public safety. 


Because of this corrective action, we did not explore the 
subject of mandatory rest periods in detail. However we did 
debate the merits of ensuring that train crews handling 
dangerous goods through densely populated areas be fully 
rested and alert. Just as hot box and dragging equipment 
detectors are established in designated urban areas, there 
should be some sort of check on the human component of the 
system to ensure full alertness and capability. 


Of course, the technological solution applied to hot boxes can 


not beapplied to the train engineers and crews. We neverthe- 
less feel that a greater awareness of and sensitivity to the 
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consequences of dangerous goods accidents would benefit 
public safety. Given that an urban area involves a greater 
complexity of track layouts, switches and an interfacing with 
the community and its road system, and that train handling 
needs to be carried out with more finesse and skill at lower 
speeds, maximum alertness is required by the crew in these 
circumstances. 


We recommend therefore that: 

H To the maximum extent possible, steps be taken to 
ensure that fully alert crews are in charge of dangerous 
goods trains. 

Third Party (Regulator) Licensing of Railway Personnel 
In Canada railway personnel are the only major transporta- 


tion staff not licensed by a third party. Airline operating 
personnel are tested and licensed by Transport Canada. Ship 


_ crews are licensed by the Federal Government. Car and 


truck drivers are licensed by their respective Provinces. To be 
fair, the railways are also the only mode to operate on their 
own ‘private’ rights-of-way, and the railways are already a 
highly regulated industry. 


When we examined this topic of licensing, we were seeking 
ways to enhance public safety and public confidence. Our 
initial view was that the singular act of awarding a piece of 
paper (a license) by a regulatory agency, might have some 
perceptual benefit, signalling that: 


@ since the Regulator awarded a license, the Regulator must 
be satisfied with the skills level acquired by the person being 
licensed; and 

M@ the railways were brought under the same licensing um- 
brella as the other transportation modes. 


We also considered the merits of a special Dangerous Goods 
license attesting to a higher level of skill in train handling 
needed for these types of train. 


However, we did not want to recommend courses of action 
solely for superficial, or perceptual, reasons. We needed to 
be assured that real and tangible benefits would be achieved. 
Our examination of the railway operating personnel licens- 
ing process showed that while the actual ‘certificate’ was 
awarded by the railways, training programs, exams and tests 
were clearly spelled out by the Regulator. 


In addition, we fully recognized the interchangeability of 
train crews. Dangerous commodities comprise only about 6 
per cent of the total volume of car movements, and train 
consists change from place to place. It would be difficult to 
ensure that a train engineer specifically licensed to handle 
dangerous goods would be in charge of a DG train entering 
a densely populated community. The solution either be- 
comes an extremely complex crew scheduling exercise, or 
results in all train engineers being so licensed. 


The railways’ safety record attests to the fact that the techni- 
cal skills training of train crews is already of a high standard. 
To demand a higher level of licensing for dangerous goods 
only would be operationally impractical. In addition, for the 
Regulator to take over licensing it would need the capability 
to test all train engineers. This would bea costly proposition, 
with no tangible benefit. 


The Regulator is already deeply involved in specifying skills 
training for trains crews and establishing pass mark stan- 
dards. It already has the authority to check that these 
processes are in place and functioning properly. We are 
convinced that independant licensing, simply for the sake of 
handing out a piece of paper or simply to ensure that the rail 
mode conforms to other modes, is not justified. However, 
the Regulator must be assured that the skills acquired by 
train crews handling dangerous goods are of the highest 
order, and the way this assurance is given can be varied. As 
the Regulator moves from ‘regulation by specification’ to 
‘regulation by performance standards’, the issue of licensing 
may need to be revisited. In the meantime, we are satisfied 
that the present process employed by the rail industry does 
not impact public safety adversely. 


Medical Checks For Railway Operating Personnel 


We studied the issue of medical examinations for railway 
operating personnel, and compared such examinations with 
those for air pilots. In each case specific requirements and 
procedures have been established. 


Medical checks play an integral part in the safety commit- 
ment of the airlines and their Regulator. Through the regu- 
latory control and monitoring exercised by Transport Can- 
ada, pilots must have annual or semi-annual medical checks 
involving specific and prescribed testing by approved doc- 
tors. These are subject to scrutiny, and double checked by 
Transport Canada’s own doctors. 


The process established for the aviation mode, while perhaps 
not perfect, goes a long way to establishing within the minds 
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of the flying community and the general public that being 
medically fit is essential for safe flying. The independent 
third party checking of this medical process, and the fact that 
medical fitness is a requirement for gaining and keeping 
one’s pilot license, results in a more compliant and respon- 
sive pilot population. 


We are convinced that this process contributes to public 
safety and public confidence. The public should be made 
aware of the fact that railway operating personnel undergo 
a similar process. 


We recommend therefore that: 


H Railway operating personnel continue to be required to 
take medical examinations at prescribed times and in a 
prescribed manner as a prerequisite to maintaining their 
licenses; 

HM The process of medical examinations for railway oper- 
ating personnel be reviewed with that in place for the avia- 
tion community to determine areas for improvement (if 
any); and that 

@ Asan assistance to improving public confidence in the 
railways, the public be made aware that train operating 
personnel do undergo prescribed medical examinations. 


Mandatory Drug/Alcohol Testing 


We are keenly aware of the controversy surrounding this 
sensitive issue, and the growing attention it is given by the 
public, industry, governments and the media. Since it is 
clearly a safety issue, we felt strongly that we had to provide 
some input to the debate. 


We invited the Addiction Research Foundation of Ontario to 
brief us on the topic. We reviewed the Price Waterhouse 
survey recently issued to the Minister of Transport entitled 
“Task Force on the Control of Drug and Alcohol Abuse in the 
Railway Industry - Survey of Persons Employed in Positions 
Critical to Railway Safety (October 1987)”. We discussed the 
issue with the Research and Special Projects Administration 
in the USA. We examined the present processes in place to 
deal with the subject of drug and alcohol use or abuse in both 
railways and in regulations. Finally, we debated the issue 
vigorously amongst ourselves. 


When human error is detected or even suspected, in a rail 
accident as in a motor vehicle accident, one of the first issues 
raised is whether drugs or alcohol were in use. Many 
submissions to the Task Force raised this issue and asked that 
something be done about it. 


We recognize the difficulties in balancing the safety of the 
general public against the rights of the individual. We 
acknowledge the position taken by the Human Rights 
Commission and the statements made by Canada’s Minister 
of Health against the mandatory testing of employees. We 
also acknowledge the growing trend towards mandatory 
testing in the United States and in corporations having 
operations and functions which can affect public safety. 


Addiction Research Foundation scientists advised us that, 
contrary to media reports, the accuracy of testing for the 
presence of drugs, as well as for determining the types of 
drugs used, is extraordinarily high if performed ina reliable 
laboratory. The difficulty lies not in the testing processes, but 
in determining impairment. There is a relatively straightline 
relationship between alcohol usage, blood sugar elevation 
and impairment. As well alcohol dissipates out of the blood 
stream at a relatively predictable rate. Because of this pre- 
dictability, a specific level can be established for the roadside 
tests conducted on automobile drivers. The situation is 
different for other types of drugs. Blood sugar elevations and 
impairment do not seem to go together in the case of non- 
alcoholic drug usage, and thus degrees of impairment are 
difficult to establish and prove. 


In the case of non-alcoholic drug usage, impairment seems to 
come about only after the blood sugar levels have started to 
return to normal. Thus it could be possible to test for blood 
sugar elevations; get a normal reading; but still have an 
impaired person. On the other hand, traces of drugs tend to 
remain in the human system for lengthy periods of time, 
leading to the possibility of testing a person; finding traces of 
drugs from some not-too-distant period in the past; yet not 
have an impaired person. 


This evidence, and our deep concern about the possible 
effects of drug/alcohol impairment on public safety, was the 
object of considerable discussion. We considered the high 
degree of drug and alcohol usage reported in the Price 
Waterhouse survey, which coincides with similar findings in 
the United States. We reviewed Rule ‘G’, in the railway 
regulations, which states that no drugs or alcohol will be 
used on the job whatsoever, and that such usage is a dismiss- 
able offence. We also consulted the Unions for their views on 


the subject. 


Mr. R. Bennett, General Chairman of the United Transporta- 
tion Union, stated that the Union membership was in com- 
plete agreement with Rule G and were favourably disposed 
to testing for reasonable cause. He also felt that Union 
membership supported testing after a serious accident. Mr 
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Bennett stated, however, that testing would be acceptable 
only if the membership could be fully assured that the testing 
processes were accurate, fair and reliable. Mr. Bennett also 
indicated that he would be opposed to random testing 
because he believed it was an infringement on basic human 
rights. 


We were briefed on the pre-employment drug testing pro- 
cess employed by the Canadian National Railways and the 
Canadian Pacific Railway, and heard about the results from 
a similar exercise underway in the U.S. Navy. Finally, we 
were concerned to hear about the reluctance of fellow em- 
ployees to ‘turn-in’ a colleague and we listened with interest 
at the successes being achieved by Employee Assistance 
Programs. 


Unlike their aviation counterparts, where commercial pilots 
interact with many persons in an airport setting before 
boarding and piloting a plane, train crews often change in 
remote and isolated places at all hours of the day and night. 
Train crews changing in remote locations are required, under 
existing regulations, policies and procedures, to sign them- 
selves in, attesting to the fact that they are capable of operat- 
ing a train safely. This practice, we believe, is open to abuse 
and as such could impact on public safety. Recognizing the 
technological advances inherent in reset buttons installed in 
train cabs and the further safety innovations planned in the 
Advanced Train Control System, we nevertheless encourage 
further means of ensuring the full alertness of all train crews, 
at all times. This should especially be the case through 
densely populated areas and more especially when danger- 
ous goods are being transported. 


We believe that there exists fairly strong support for testing 
for ‘reasonable cause’, provided that such testing respects 
the right and privileges of the person being tested. We also 
believe that strong support exists for testing after a serious 
accident has occurred. We are in support of both these 
measures. 


However we believe that additional steps should be taken. 
Pre-employment testing not only catches some potential 
problems in advance, but more importantly acts as an effec- 
tive deterrent to a significant percentage of those who use 
drugs/alcohol excessively and who might apply for safety 
related positions in the Canadian railways - whether they be 
new employees or employees seeking a new position. 


More effective use and promotion can be made of Employee 
Assistance Programs. Railway employees, especially those 
who operate dangerous goods trains in densely populated 


communities, should be strongly motivated, through train- 
ing and refresher courses, responsive video programs, 
poster programs, and the like, to ensure that drug/alcohol 
usage, by one’s self or one’s fellow employees, is stopped. 
We strongly support the continued enforcement of Rule G, 
and encourage ways and means of preventing drug/alcohol 
useage before it starts. In this regard, we would suggest that 
the medical checks mentioned above include specific tests 
for the use of these substances. 


We recommend therefore that: 


H# Rule G, specifying the non-use of drugs or alcohol on the 
job, or when subject to duty, be maintained and strongly 
promoted; 

M@ Properly advertised pre-employment screening tests for 
new employees and for those seeking a reclassification to 
safety related positions be implemented; 

M@ Testing for ‘reasonable cause’ also be implemented but 
with assurances that employee rights and privileges are 
not abused. (Reasonable Cause to be defined by the 
Regulator in collaboration with the railways and the rail- 
way Unions); 

M@ Mandatory testing for drug or alcohol usage be under- 
taken in the case of serious accidents involving death, 
injury, derailment or collision; 

mM Employee Assistance Programs be promoted and en- 
couraged along with a training program to increase railway 
employee awareness as to the seriousness of the conse- 
quences of impaired actions, especially involving danger- 
ous commodities; and that 

@ Medical checks on employees involved in safety related 
positions, such as train engineers, include tests for the 
abusive use of drugs and alcohol. 


Human Factor Research and Development 


Even though we commented to some extent on Research and 
Development in the Chapter on Public Safety, we feel it is 
appropriate to expand on it here as it affects the Human 
Factor. 


Quite frankly, we grew more and more amazed that research 
into how the human element interfaces with the technologi- 
cal aspects of the railway system has been virtually ignored 
until very recently, both here in Canada and in the United 
States. 


Technical training given to railway personnel is of a high 
quality. But this is not what we are talking about. When we 
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refer to the human factor and how it interplays with the other 
components to ensure an efficient, effective and safe railway 
system, we are concerned with understanding what makes 
railway operating personnel do what they do; what causes 
undue stress; what generates the highest productivity; and 
what produces the safest rail system environment. 


With one or two exceptions, we were unable to find any 
concerted effort or dedicated research program which was 
even considering the interface between the human element 
and the railway system. 


We did however, uncover a few exceptions. One of these was 
in Britain, where British Rail researchers have realized that 
they have to view the railway system as an integrated whole 
and all research now takes the human factor into considera- 
tion. British research into such matters as ergonomics in the 
train cabs and the effects of train crews on train handling is 
underway. This led us to another extremely important 
observation on the whole topic of ergonomics in the train 
cab. We were somewhat surprised to visit train cabs and 
witness how little they appeared to have changed over time. 
To the non-railway members of the Task Force, they repre- 
sented spartan places of work. We acknowledge that loco- 
motives last many years and to effect meaningful changes in 
this environment would require the involvement of both the 
railways and the manufacturers. We are however of the 
opinion that this is an area where experts, familiar with the 
field of ergonomics, should be more fully employed, in new 
design and in retrofit programs. 


We were pleased to learn that the railways have taken 
significant steps in this direction and that new cab designs 
presently underway incorporate this ‘ergonomic’ principle. 


The other place where the human factor is being considered, 
to a certain extent, is in the Advanced Train Control System 
development undertaken by the Canadian railways. We 
were pleased to see during our visit to the Canadian National 
Railways’ Training Institute at Gimli, Manitoba, that a 
human engineering expert was part of the Advanced Train 
Control System project team, and that consideration was 
given to ensuring the best possible fit between the human 
element (the train engineer) and the new technology. We 
were also pleased to note that the development of the Ad- 
vanced Train Control System computer programs were in- 
volving the operating personnel. This latter demonstration 
we witnessed during our examination of Canadian Pacific 
facilities in Toronto. 


Recognizing that the human is an integral part of the total 
system in operating railroads, and that the human has cer- 
tain strengths and weaknesses, it seems to us absolutely vital 
that this part of the system be acknowledged and that re- 
search be undertaken to explore better ways and means of 
overcoming human deficiencies. 


We would like to emphasize that by human factors research, 
we are not just talking about developing more and more 
technological ways of replacing the human in thesystem. We 
are suggesting that research should be aimed at finding out 
what is causing the human component to fail in the first 
place, and then to suggest ways for getting the human to 
overcome these weaknesses and remain a vital, productive, 
aware and alert component of the rail system. It is our 
earnest belief that dollars channeled to this research will 
greatly enhance public safety. 


We strongly recommend therefore that: 


@ The human component of the rail system be recognized 
as a vital and integral part of the total railway system; 

M@ Railway manufacturers, Management and Unions, in 
any new train cab development or retrofit program, take er- 
gonomics and the human element into consideration; 

M Research resources be applied to understanding the 
functioning of the human component; and that 

@ All research, whether human factors or technological, 
take the impacts on the total rail system into consideration. 


Training 


One of the critical characteristics of railway personnel is how 
well they are trained and how well they apply that training. 


To investigate this topic further, we visited the Canadian 
National Railways’ training establishment in Gimli, Mani- 
toba and operated the simulators used to train railway 
personnel. We examined training manuals and explored the 
regulations which set out course specifications and pass 
mark requirements. We visited operating dispatch units, 
telecommunication offices, and automated monitoring fa- 
cilities. We took train trips to see how the training was 
applied and we visited repair shops and railway classrooms. 
We were greatly impressed with the technical training given 
by the railways. Despite the different training approaches 
used, both railways seem to be achieving the desired end 
result - a declining accident rate and an ever improving 
safety record. 
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Canadian National relies more on classroom and simulator 
exercises, complemented by on-the-job practice, while Cana- 
dian Pacific appears to use only classroom exercises, fol- 
lowed by extensive on-the-job apprenticeship before a train 
engineer is able to perform ‘solo’. We are not ina position to 
judge which method is best. It is results that count, and both 
methods appear to be effective. 


We are concerned, however, by the militaristic manner in 
which the training is carried out. The railways’ feel that the 
overburden of regulations, and the penalties imposed for an 
infraction of these regulations, forces them to train their rail 
crews ina most regimented way. This approach is taken not 
only in the railway companies’ self interest; they genuinely 
feel that this type of training protects the railway employee 
as well. 


We are sympathetic with the plight of the railways in this 
regard, but believe that it is not only what is taught that 
counts, but how one is taught. It is our view, and that voiced 
by Mr. R. Bennett for the Unions, that technical training 
in the railways needs to be complemented with motivational 
training, to increase train crew awareness of the conse- 
quences of their actions on the communities through which 
they drive, and which help increase one’s job satisfaction. 
Mr. Bennett further suggested that greater involvement by 
operational personnel in the development of course curric- 
ula would be helpful, and we agree. 


The approach being taken by both railways in developing 
the Advanced Train Control System does incorporate a 
number of these motivational factors. This type of involve- 
ment by the operating personnel will encourage a reduced 
resistance to change. 


We were shocked to discover that only about one hour's 
worth of Dangerous Goods classroom training is given. The 
Dangerous Goods Training basically covers only what to do 
in the case of an accident involving a dangerous goods car or 
train, and who should be contacted. After some classroom 
presentations, a written test is given. No simulations are 
undertaken. Training in general normally encompasses both 
classroom and on-the-job training. We were unable to find 
how on-the-job training is accomplished effectively in the 
area of dangerous goods emergency response handling. 


Railway emergency response personnel are, of course, given 
greater and much more extensive training, than this ’60 
minute’ exercise for train crews. In fact, the Canadian 
railways have taken advantage of a three day course at 
Pueblo, Colorado, the Association of American Railroads’ 
test site. 


Given our preoccupation, however, with the ideal of a well- 
motivated, highly skilled, individual operating dangerous 
goods trains through the Greater Toronto area, we feel it is 
important that present technical training courses be aug- 
mented by motivational and awareness training and that 
training courses in the area of dangerous goods and danger- 
ous goods handling be substantially increased. 


We recommend therefore that: 


M@ Railway training programs, already technically of high 
standard, be complemented with motivational and aware- 
ness training; 

@ Dangerous goods handling courses be significantly en- 
hanced to include, for example, an understanding of emer- 
gency response systems, and to view, through videos and 
the like, demonstrations involving the consequences of 
dangerous goods accidents (i.e. fires, toxic gases, explo- 
sions, etc.); 

@ Dangerous Goods courses in addition to the conditions 
prescribed under the Transportation of Dangerous Goods 
Act, include an awareness of the consequences such acci- 
dents could have on a community; 

HM Dangerous Goods courses, for all railway operating 
personnel, include simulation and other such testing to 
help ensure an effective emergency response; and that 

@ All training courses involve operational personnel more 
extensively, both in course development as well as in in- 
struction. 


The infrastructure, rolling stock, signal systems, communi- 
cations, and the interweaving of these technologies have 
come a long way. As these technologies improve, the human 
component becomes more and more exposed as the most 
vunerable link in the overall system. 


For this very reason, and because dangerous goods accidents 
can have significant and dire consequences — especially in 
densely populated areas such as the Greater Toronto Area — 
we urge that greater attention be given to the human side of 
the system. Insufficient research has been devoted to deter- 
mining why professionals, such as train engineers, can at 
times fail to respond properly when the need arises. Efforts 
made in the area of human factors will be greatly rewarded 
by a substantially increased level of public safety. We urge 
that steps be taken to improve this aspect of the railway 
system. 
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One of the more controversial topics we examined was the 
question of speed. We received many submissions and 
several Municipal Council resolutions, mostly from the 
Municipality of Metropolitan Toronto area, requesting that 
the speed of trains hauling dangerous goods be reduced to 25 
mph. These requests were supported by the Municipality of 
Metropolitan Toronto itself and by some Provincial and 
Federal Members of Parliament representing their constitu- 
ents in this area. 


All these requests were made without any documentary 
evidence to indicate that 25 mph was a safer speed. We were 
struck with the uniformity with which most requests had 
centred on 25 mphas an appropriate speed at which danger- 
ous goods trains should operate. 


We commissioned consultants to examine the relationship 
between speed and both the frequency and severity of acci- 
dents. We examined the Grange Inquiry into the 1979 
Mississauga derailment; the subsequent Railway Transport 
Committee’s Show Cause Hearings, on the Justice’s recom- 
mendations; and the Railway Transport Committee decision 
popularly known as the Burton-Post report. Finally, we 
sought relevant data on speed protocols in foreign countries. 


Our consultants undertook one of the most comprehensive 
literature examinations ever undertaken on the subject. 
Their search, totaling over 16 bibliographic pages, was un- 
able to uncover any single study which examined all aspects 
of the speed question in similar detail. It must be remem- 
bered, however, that their study was not a research exercise, 
but an examination of the existing and pertinent literature. 


Our consultants created a synthesis based on Canadian and 
US data from 1979 to 1985, and on a review of numerous 
technical and accident reports from research agencies, sup- 
pliers, railways, universities and governments. Some North 
American base data was modified to reflect ‘mainline’ acci- 
dents because our focus was on the mainline conditions in 
the Greater Toronto Area. 


Other data, relating to equipment, was modified to reflect the 
upgrading of cars equipped with head shields, double shelf 
couplers, thermal insulation, roller bearings and bottom 
valve protection. 


For the Railways, speed means the time it takes to transport 
a product from one point to another. This in-transit duration 
translates into economic costs and consumed track capacity 
which, in turn, raises or lowers the price to the shipper and 


ultimately to the consumer. In-transit costs, both in terms of 
dollars and time, are therefore of primary importance in the 
competitive world of transportation. Naturally, the railways 
would like to see the speeds as high as a safe operation will 
allow. 


To the communities in which the railways operate, speed is 
a source of noise, vibration and the predominant factor 
contributing to the severity of an accident. In their view, 
lowering speeds is an important component in enhancing 
public safety. 


The question of speed therefore is a highly emotional and 
politicized issue as much as it is a technical, operational and 
an economic one. 


We examined speed in its relationship to both the frequency 
of accidents and its impact on the severity of accidents. 


We wanted to know whether speed was a major contributing 
factor in the cause of accidents. Our consultants did not find 
any research showing that speed, within permissible limits, 
is a pivotal element across the full spectrum of accident 
causes. There are, however, many studies that examine 
accidents where speed has a contributing role. Our studies 
reveal that causes of accidents are primarily attributed to 
track defects, improper train operations (i.e. dynamic in- 
train forces), and equipment deficiencies. These causes have 
been decreasing over time (See Exhibits 4.10 and 4.11), result- 
ing in an overall reduced railway accident rate. 


In analyzing the specific causes in more detail, our consult- 
ants, determined that certain types of causes occurred pre- 
dominantly within certain speed ranges, and the majority of 
causes appear to be concentrated in the lower speed range. 
(See Exhibit 4.12). 


It does not follow, however, that to decrease the frequency of 
accidents we should require the Railways to increase operat- 
ing speeds. There are other factors at work. Conditions often 
force the railways to operate trains at low speeds. These 
conditions involve factors such as adverse grades or restric- 
tive geometry, and the requirement for speed reductions 
when approaching yards, interconnecting track, grade- 
crossings, priority meets, traffic congestion, and so on. 


If these unfavourable conditions were removed, we think 
that accident frequencies, especially in the lower speed 
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Speed in MPH 
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eae Other/Unknown 


Operation Related 


Equipment Related 


Track Related 


ranges, would be reduced. Examples of safe operations at 
high speed are illustrated everyday in the passenger opera- 
tions of Great Britain and the United States (120 mph); in 
Japan (130 mph); and in France (160 mph). Where technol- 
ogy and operating conditions are appropriate therefore, 
speed is a minimal factor in the frequency of accidents. We 
acknowledge that freight trains are quite different from 
passenger trains in operating characteristics. We neverthe- 


Accidents per Million Train Miles 


1976 77 78 79 80 81 82 83 84 85 


Operation Related 


Equipment Related 


Track Related 


less maintain that if technology and operating conditions are 
matched and accommodated, speed is a minimal cause of 
accidents. 


We found no evidence that speed, in itself, is a major causal 
factor in the frequency of accidents. As it saysina 1985 report 
of the Canadian Transport Commission on VIA Rail train 
speeds: 


“Speed by itself, does not appear to be a major causative 
factor of accidents. There are, however, a myriad of circum- 
stances where, if speed was less, an accident may not occur. 
There are also certain circumstances where, if speed was 
greater, an accident may not occur. Further elaboration is 
required. 
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Harmonic 
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“We heard, for instance, that a dominant consideration is the 
design and condition of track infrastructure. Different de- 
signs and conditions are required for different maximum 
train speeds. Each particular section of track can safely 
accommodate a certain maximum train speed for a certain 
type of train. Above that maximum, train operation becomes 
unsafe. There are no generalities that can be made in this 
respect.” 


and further: 


“If one assumes, however, that track design and condition is 
suitable for a certain maximum permissible train speed and 
a train operates at a speed in excess of that maximum on that 
track, it appears that an unsafe situation would develop in 
terms of the risk of an accident - all other things being equal. 
Given the relationship between speed, track elevation and 
curvature etc., the faster the train travels above the maxi- 


mum permissible track speed, the greater the risk of an 
accident, hence the less safe the operation becomes. All other 
things being equal however, speed increases up to maximum 
permissible speed seem to have little, if any, influence on the 
risk of an accident. There will always be a certain level of 
inherent risk to the train movement up to the maximum per- 
missible speed and that will likely be relatively fixed below 
the maximum permissible speed. Above the permissible 
speed, the rate at which the degree of risk increases with 
speed increases is an unknown quantity.” 


Like a car on the highway, if a train travels within posted 
speeds, on good track, taking weather conditions into con- 
sideration, the chances of an accident occurring because of 
speed alone are minimal. Attention would be better applied 
to other identified causes of accidents. 


Our consultants examined the question of severity, in terms 
of both the number of cars derailing and the number of cars 
that would release their product in the case of an accident. 


In terms of the number of cars derailing, our consultants 
confirmed the logical and widely-held view that the higher 
the train speed, the greater the number of cars that would 
derail. Exhibit 4.13 illustrates this conclusion. 


In terms of the release of product, however, the relationship 
between speed and severity is not as direct. After examining 
several studies and incorporating investigations by the 
Association of American Railroads, our consultants found 
that the percentage of derailed cars releasing product was 
relatively uniform between 10 and 40 mph, but increased 
significantly above 40 mph. (See Exhibit 4.14). Discussions 
with the US National Transportation Safety Board indicate 
that these percentages may be on the high side since im- 
provements are constantly being made to the integrity of 
tank cars. 


Therefore there is a relationship between the increase in 
speed and the increase in the severity of an accident in terms 
of the number of cars derailing. Specifically, our consultants 
stated: “As applied to estimating consequences for specific 
commodities, the likelihood of releasing specially dangerous 
goods must be weighted in proportion to their presence in 
the train consist. In short, it appears most likely that if a 
significant portion of a derailed train is made up of hazard- 
ous goods, a release will occur. If specially dangerous goods 
are involved, appropriate safeguards against severe conse- 
quences are necessary.” 
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Some of the most common causes of accidents were those 
associated with constraints which require the train operator 
to adjust speed or to use special skills in minimizing in-train 
forces. Typical situations which cause speed adjustment 
reactions include braking, traffic congestion, track deficien- 
cies and adverse train priorities. The solution, we believe, is 
to manage train traffic in the Greater Toronto Area so that 
speed changes are kept to a minimum. 


Speed, in itself, is not a major causal factor in the frequency 
of accidents. Speed does have a relationship to the severity 
of accidents, although less than generally perceived, at speed 
ranges between 20 and 45 mph. Causes of accidents primar- 
ily relate to track, operational and equipment deficiency 
reasons. Therefore the preferred approach to the problem of 
accidents lies in attacking the initial causes rather than trying 
to decrease the speed of trains. 


All but one of the Task Force members have concluded that 
there is insufficient technical and substantive evidence to 
recommend any changes to the present regulated speed of 35 
mph for trains carrying special dangerous goods travelling 
in densely populated urban areas. 


We do however acknowledge the considerable number of 
submissions sent to the Task Force on the question of speed 
reduction, and the intensity of the emotion behind these 
requests. While the majority of the Task Force is unable to 
recommend any speed changes based on the evidence pre- 
sented, we want to record that three members of the Task 
Force wish to advise of this deep public concern regarding 
train speeds, and further wish to advise that this concern 
could be addressed by asking the railways to maintain a 
reduced speed profile of 25 mph for special dangerous com- 
modities and 35 mph for trains carrying dangerous com- 
modities until the adverse conditions mentioned above have 
been addressed and agreed to by the Regulator. This minor- 
ity position further suggests that if these specific speed 
reductions are implemented, they should apply only to those 
four high risk areas identified in our Risk Assessment evalu- 
ation and previously identified in section 3.8.C of this Re- 
port. The high risk areas identified are those segments of 
track: 


H@ From Weston Road on Canadian National’s Weston Sub- 
division and from Starview Drive on the Canadian Pacific’s 
McTier Subdivision to the West Toronto Diamond; 

@ From Kipling Avenue on Canadian Pacific’s Galt Subdivi- 
sion to the West Toronto Diamond; 
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@ From the West Toronto Diamond along Canadian Pacific’s 
North Toronto Subdivision to their Agincourt Yard in Scar- 
borough; and from 

M@ Canadian National’s McMillan Yard, along their York 
Subdivision eastwards to Doncaster. 


We wish to record further that within the minority position 
mentioned above, one member of the Task Force would wish 
to see a mandatory slow order imposed for lines running 
through Metropolitan Toronto until such time as dangerous 
goods no longer run on these lines or relocation of these 
tracks are implemented. 


While recognising the differences mentioned above concern- 
ing the issue of speed itself, we nevertheless are in agreement 
regarding the following course of action. 


We therefore unanimously recommend that: 


@ Since the question of a preferred speed is fundamental 
to public confidence in the safe operations of trains carry- 
ing dangerous goods, an independent, technical review be 
established to examine our consultants’ work with regards 
to Speed. 

M Since it has been determined that speed is not the 
primary or major cause of accidents and since it has been 
determined that accidents are caused by other factors, at- 
tention be given to addressing, and removing, on an ut- 
most priority basis, the track, equipment, operational and 
track defect causes of accidents as identified by the Task 
Force’s consultants, in the densely populated urban areas 
of the Greater Toronto Area; 

M@ Research and Development work be accelerated into 
reducing in-train operational forces, harmonic oscillation, 
wheel climb, hunting and other such causes of accidents; 
M The passage of trains carrying dangerous goods in the 
densely populated urban areas of the Greater Toronto Area 
be more carefully managed and scheduled in such a way as 
to ensure that they are not required to change speeds 
abruptly or unduly; and that 

H To the maximum extent possible, physical, geographic 
and infrastructural impediments requiring undue speed 
changes be removed. 


As mentioned earlier, once the Advanced Train Control 
System is implemented, it will have a significant controlling 
effect on speed limits established along various rail lines. 
Our recommendations regarding the priority implementa- 
tion of this technology in the Greater Toronto Area should be 
seen not only for its overall enhancement to public safety, but 
as a positive contribution to this speed question as well. 
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Research and Development strikes at the very heart of efforts 
to improve rail public safety for the future. Without it the 
railway system will technologically age; the railway’s com- 
petitive edge will erode; revenues will decline; and safety 
will diminish. With Research and Development, on the other 
hand, continued efforts towards improved safety and pro- 
ductivity can be realized. The existing railway system in the 
Greater Toronto Area, although safe in relative terms, would 
benefit from continuous and vigorously promoted safety Re- 
search and Development. 


The term ‘research’ constitutes an umbrella for numerous 
activities. Those in which we are most interested relate to 
finding the reasons for rail system failures and their reme- 
dies, and safer ways of transporting and containing the rail 
flow of dangerous goods in densely populated urban areas. 


This inevitably encompasses activities aimed at determining 
more economic and productive ways of accomplishing 
tasks. In reality, economic and productive objectives fre- 
quently have a safety component, and vice-versa. 


To be productive, and presumably more competitive, it is 
necessary to operate a rail system safely and reliably. Acci- 
dents cost the railways through lost production, in-transit 
delays and damage claims. 


As mentioned earlier, during our visit to the Port Terminal 
Railway in Houston we were impressed by the Safety, Effi- 
ciency and Economic philosophy of its General Manager and 
the results this philosophy has achieved. In the period 1980 
to 1986, this Safety First philosophy achieved the following 
claims and cost reductions while also achieving a productiv- 
ity increase of 22%. 


Port Terminal Railway (Houston) 


(Claims and Costs) 

1980 1986 
Reportable Injuries 187 ati! 
Lost Work Days 727 349 
Claim Payments $600,000 $8,000 
Crossing Accidents 38 9 
Derailments 209 128 
Human Error Derailment 57 44 
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While we are not suggesting that this improvement came 
about solely because of an emphasis on Safety, and while we 
acknowledge the substantial differences in size and com- 
plexity of this operation compared to that of Canadian 
Pacific and Canadian National, this success story reinforces 
our own strongly held views that an effective Research and 
Development program is vitally important in the pursuit of 
enhanced public safety. 


At all the rail research establishments we visited, we were 
impressed with the capability and sincerity of those with 
whom we met and with the achievments of each in their past 
endeavors. But we were surprised and distressed to see the 
low degree of utilization of expensive research and testing 
equipment and facilities. 


We visited the Association of American Railroads’ Trans- 
portation Test Centre in Pueblo, Colorado and the Transpor- 
tation Systems Centre in Cambridge, Massachusetts. The 
latter depends largely on annual budget allocations of vari- 
ous US departments of government; the former on Federal 
Railway Administration and supplier/carrier sponsored 
projects. 


In Canada, both the National Research Council's transporta- 
tion laboratory and the Transportation Development 
Centre’s budgets depend on the Government’s annual allo- 
cations. Funds for rail research at the Transportation Devel- 
opment Centre, in Montreal, were scheduled to decline, as its 
rail program draws to a close. Even though this Centre 
undertakes projects for industry and the Provinces as well, 
we were concerned to learn that its Rail Program appeared to 
be ina period of uncertainty, just when the Government was 
stressing rail safety. 


Researchers at the Transportation Test Centre in Pueblo, 
Colorado, expressed genuine frustration. While research 
people would always like to do more than funding allows, 
we noted a real desire to advance and to pursue areas that 
would improve public safety, but conditions did not seem to 
allow this. We noted the same frustration in Canada, particu- 
larly with the National Research Council experts. At this 
institution, there existed excellent testing and research facili- 
ties but inadequate staff to carry out projects. 


While trying to make our way through the ‘maze’ that seems 


to exist in the Research and Development area of rail safety, 
the Task Force felt these same frustrations. 
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Research and Development personnel were quite open and 
candid with us in discussing the overall lack of Research and 
Development co-ordination. As an illustration of this point, 
one official, when pressed by the Task Force to offer an 
opinion on the adequacy of Research and Development 
funding, stated that he was not really sure if increased 
funding was actually needed or not. In fact, he was of the 
opinion there could possibly be adequate funding now. 
What was needed, he felt, was a determined effort on behalf 
of governments and industry to co-ordinate the projects now 
being carried out and then to determine the funding, and the 
agreed-priority base, necessary for them to proceed. We 
found this attitude most refreshing. 


Another area of concern is the precarious future of railway 
laboratory and field Research and Development on an ongo- 
ing basis. Take, for example, the ongoing funding for the 
Association of American Railroads’ Transportation Test 
Centre, in Pueblo, Colorado. The Association now operates 
this Test Centre with funds from the US Federal Railway 
Administration, from its own membership contributions, 
and from individual railway company projects. 


The Association’s own funding is allocated through a vote 
taken on a year-to-year basis by the Association’s Board of 
Directors, made up of various railroad companies. With 
deregulation in the U.S.A. (and starting in Canada) and with 
competition becoming more intense, some of the Associa- 
tion’s members may be reluctant to put funds into Research 
and Development which could benefit their competitors. 
(This same attitude does not appear to exist in Canada at this 
time.) However, as the Canadian railways are only a part of 
the Association of American Railroads, this situation should 
be watched carefully. 


If the Transportation Test Centre is allowed to shut down, the 
Canadian railway system would lose a valuable resource in 
the entire area of Research and Development. While Cana- 
dian National and Canadian Pacific both have their own 
Research and Development capabilities, the loss of the Trans- 
portation Test Centre would be most detrimental to Cana- 
dian Research and Development programs generally, and to 
railway public safety specifically. 


Added to our concerns regarding Research and Develop- 
ment is the fact that neither the Transportation Development 
Centre in Montreal, the National Research Council in Ot- 
tawa, nor the Transportation System Centre in the U S A, 
have any direct link with the analysis of rail accident causes. 


They have been brought into the review of accidents from 
time to time, but this has been on a project-by-project basis. 
It appears, unfortunately, that research activities are to a 
great extent crisis driven. 


As an illustration of this point, we enquired about a Railway 
Transport Committee recommendation involving the need 
for Research and Development in a specific safety related 
area to prevent further accidents and were surprised to learn 
that the Transportation Development Centre in Montreal 
was completely unaware of this recommendation — even 
though it had been directed towards the Centre. While the 
Railway Transport Committee and Transportation Develop- 
ment Centre link was at one time more direct, this link has 
become extremely blurred over the last number of years. 


Research and test work being undertaken by the Association 
of American Railroads, Canadian National, Canadian Pa- 
cific, and many of the major U.S. railroads is both active and 
objective-oriented. One of the most significant projects 
undertaken by industry is the Advanced Train Control Sys- 
tem. This was initiated by Canadian Pacific, Canadian 
National and the Railway Association of Canada, and is now 
managed as a North American railway project under the 
auspices of the Association of American Railroads. Wher- 
ever we went in Canada or in the USA, we were told of this 
Canadian initiative. Canadian Pacific and Canadian Na- 
tional should be congratulated for starting this project. 


Railway laboratories, including the Association of American 
Railroads’ laboratories, have the added function of under- 
taking supplier acceptance and qualification testing. These 
activities are important to the ongoing needs of the railways 
so that they can be sure of conforming with government 
regulations. The railways and the Association of American 
Railroads also undertake product improvement research for 
suppliers, such as research into performance characteristics 
of track and vehicle systems, aimed at performance and 
maintenance improvements. This research, of course, also 
includes safety and productivity objectives. The National 
Research Council, the Transportation Development Centre 
and the U.S. Transportation System Centre do not undertake 
this type of supplier testing. 


While technical co-ordination is possible between govern- 
ment agencies in Canada and the US, this is largely an 
informal arrangement based upon a Memorandum of Un- 
derstanding between Canada’s Minister of Transport and 
the USA Secretary for Transportation. Under this arrange- 
ment, joint research project agreements have been negoti- 
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ated and carried out, but at the time of our enquiries funding 
levels had declined and no international projects were in 
effect. 


The railways in North America are technically very similar, 
and face essentially the same problems. Tank cars are inter- 
changed between US and Canadian railways ona daily basis. 
A closer degree of cooperation concerning research and 
safety, formally established between the two governments, 
would enhance the pursuit of improved railway safety. 


Asevere lack of co-ordination exists in this field. This makes 
it impossible to determine if adequate funds are available to 
carry out proper research in the field of railway safety. Such 
research co-ordination could be the means of prioritizing 
and adequately funding an ongoing railway safety research 
program utilizing the facilities of both countries, as appro- 
priate. 


The structuring of any resulting program is, we feel, impor- 
tant to its success. The presence of a prominent carrier or 
supplier should be required in any program co-ordination to 
include program design and management by those who 
possess the most up-to-date technical and operational 
knowledge. The government’s role should be primarily one 
of leading, monitoring and facilitating. Funding should 
imply a commitment by both parties and should be propor- 
tioned in relation to the economic and safety content of the 
projects involved. 


With economic deregulation accomplished in the US and 
launched in Canada, emphasis on a co-ordinated railway 
safety research program will serve to complement the em- 
phasis on productivity that market competition will gener- 
ate, while ensuring ongoing Research and Development in 
the case of Public Safety. 


We therefore urge and recommend, in the strongest terms 
possible, that: 


@ The Minister of Transport undertake to co-ordinate the 
railway safety research program in Canada and from this 
co-ordination determine and address the priority of proj- 
ects, the funding and the facility requirements necessary to 
ensure its effectiveness; and that 

@ Since it is acknowledged that the rail system is a North 
American operation, the Minister of Transport, in conjunc- 
tion with his/her United States counterpart, undertake to 
co-ordinate the railway safety research program in North 
America. 


Little will be achieved in the area of improved railway safety 
if the results of the railway safety research program are not 
implemented. 


We therefore further urge and recommend that: 


@ The Minister of Transport ensure that railway safety 
research objectives are met on a constant and continuous 
basis, through the implementation of meaningful projects. 


Throughout our Report we have mentioned the need for 
research on several occasions; we felt a summary of all these 
points would be useful. The following safety research proj- 
ects should be initiated, accelerated and/or vigorously pro- 
moted: 


@ Advanced Train Control System (ATCS):- to ensure the 
accurate, timely and necessary control of train operations 
including information requirements to the train engineer; 
@ The Human/Technology Interface:- to assist in improv- 
ing the human component of the railway system and the er- 
gonomic requirements of this important part of the railway 
system; 

Mi Speed:- the effects of speed on the cause of accidents and 
on the severity of accidents; 

HM Concrete Ties and Direct Fixation Fasteners:- to amelio- 
rate the effects of harmonic oscillation and to improve track 
stability. Direct fixation and hardwood ties could also be 
explored in this regard; 

@ Brake and Load Adjustment Devices:- to assist in reduc- 
ing dynamic in-train forces; 

@ Train Marshalling and Positioning of Dangerous Goods 
Cars:- to ensure the safest positioning of these cars within a 
train (incorporating work being done in Great Britain), and 
to determine the optimum distribution of loaded cars for 
safety; 

HM Wheel Climb:- to reduce wheel climb at low speeds; 

M@ The Failure Rate of Roller Bearings:- to determine why 
and how roller bearings fail and to develop counter meas- 
ures, both in terms of monitoring and in terms of prevention; 
™@ The Three Piece Truck:- to assist in reducing hunting 
phenomena which predominantly occurs at higher speeds, 
H Weld and Tank Shell Metallurgy:- to assist in determin- 
ing and improving the integrity of new and repaired tank 
cars; and finally 

mM Tank Car Integrity and Design Improvements:- t oin- 
crease the containment integrity of tank cars both in normal 
use and in the case of accidents. 
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Many of the above are already receiving attention but need 
to be accelerated. One notable exception, as previously 
mentioned, was the human factor issue; until recently it was 
not an area being actively pursued. We were, to repeat and 
to say the least, most surprised to learn of this and again urge 
that an emphasis be placed on this subject. While we ac- 
knowledge that these concerns have been mentioned previ- 
ously, we feel strongly that rectifying steps are needed in this 
area and therefore we want to stress this point. 


We therefore recommend that: 


@ The many safety Research and Development opportuni- 
ties identified by the Task Force, especially those dealing 
with the Human Factor, be structured into a co-ordinated 
and adequately funded program; and that 

@ It be recognized that safety Research and Development 
is of vital importance to the ongoing enhancement of 
public safety, especially those projects affecting the rail 
flow of dangerous goods in densely populated urban ar- 
eas. 


Even with the most determined efforts to improve safety, 
accidents will always be a possibility and the community 
must be prepared to respond. 


We were asked by Regional and Municipal governments and 
many individuals to examine the issue of emergency re- 
sponse. We commissioned consultants to investigate this 
issue. We heard from several ‘first responders’ (the railways, 
industry, police and fire personnel) about their experience 
and suggestions for improvement. The Regional Police who 
handled the 1979 Mississauga derailment were particularly 
helpful, providing us with their debriefing notes and their 
video presentation on the steps that had been taken or should 
have been taken. 


We visited San Antonio, Texas, the site of another major 
derailment, and talked with the Fire Department and Mu- 
nicipal officials of that City. We learned how the derailment 


in Livingston, Louisiana and in Orillia, Ontario were 
handled; how emergency response, in general, was being 
carried out in Great Britain and the USA; and we heard from 
the chemical and petroleum industries in this regard. Finally, 
we toured the Greater Toronto Area to appraise the evacu- 
ation and response requirements which would be encoun- 
tered if a major derailment, involving a dangerous goods 
spill, were to occur. 


Our public perception survey indicated that a iarge segment 
of the general population in Greater Toronto does not think 
such an accident is inevitable. Yet there is a strong desire to 
be assured that emergency planning and preparations are in 
place, and to be informed on what to do in the case of an 
emergency. 


Our consultants compiled a comprehensive and thorough 
review of emergency preparedness in the Greater Toronto 
Area. We were impressed with the depth and detail of this 
review and suggest that their report (appended as a separate 
supporting volume) be read. They conducted interviews 
with more than 50 personnel from fire and police depart- 
ments, emergency planners, ambulance services, govern- 
ment officials, hospitals, industrial and private response 
units and the railways. They reviewed 35 Municipal emer- 
gency response plans. And they examined the legislation in 
place governing these emergencies. 


Some of their conclusions may be challenged; this is to be 
expected. Even so, it is easy to see from their report why 
Municipal representatives are so concerned. 


Emergency preparedness in smaller municipalities does not 
appear to bea high priority. Many of these communities are 
unaware of the risks inherent in the rail and truck flow of 
dangerous goods. Many depend on volunteers to respond to 
fires, and emergency response plans are either non-existent, 
inadequate, or woefully out of date. In stark contrast, a 
number of the larger Municipalities have recently under- 
taken emergency simulations; have up-to-date plans which 
are relevant and fairly comprehensive; have modern facili- 
ties and equipment; and have well trained and experienced 
personnel. 


We learned that the chemical, petroleum and railway indus- 
tries were well prepared, trained, and equipped to handle 
emergencies. During Canadian National’s presentation to 
us on the subject, we learned about their organizational 
structure and the roles various functions perform in an 
emergency. We visited their operations room and saw first 
hand the availability of computerized operational data and 


The Toronto Area Rail Transportation of Dangerous Goods Task Force Page 4.65 


Page 4.66 


the comprehensive set of procedures that would swing into 
action, if needed. 


Although we were impressed with some aspects of the 
emergency preparedness and response capabilities of some 
Municipalities in the Greater Toronto Area, we were sur- 
prised and disappointed to learn of the deficiencies and 
inconsistencies that existed. Because of these, and because 
there does not seem to be any significant pressure for Munici- 
palities to adopt emergency plans or to acquire adequate 
response capability, the Task Force wishes to describe some 
of the deficiences highlighted to us by our consultants and 
offer some suggestions for improvement. 


Lack of Adequate and Co-ordinated Emergency Plans 


It had been our impression that one of the responsibilities of 
the Regional tier of government was to ensure effective 
emergency co-ordination and response in the various situ- 
ations which may arise - including dangerous goods acci- 
dents. Yet our review indicated that this co-ordination 
between Municipalities and the Region, and between the 
Municipalities themselves, was not always in evidence. 


Inconsistencies exist even between those plans that are in 
place, making it difficult to co-ordinate and implement 
mutual aid. While most of the plans in place described, in 
general terms, the roles of various groups, the lack of preci- 
sion as to their duties, and the lack of their identified author- 
ity greatly diminished the effectiveness of this planning 
exercise. 


While co-ordinated planning is only one aspect of emer- 
gency preparedness, we believe that it is a necessary and 
important function. Without plans, properly practiced 
through simulations and fine-tuned through experience and 
information sharing, the unpredicable events posed by an 
accident will only be all the more overwhelming. 


We recommend therefore that: 


@ Emergency Response Plans properly co-ordinated and 
consistent between the Municipalities and the Regions in 
the Greater Toronto Area be made mandatory; and that 

@ These plans identify specific requirements to respond to 
railway dangerous goods accidents. 


Inadequate Communications and the Need for a Single 
Spokesperson 


Along with good planning goes the need for direct, authori- 
tative, and decisive communications. What impressed us 
most with the San Antonio, Texas emergency response was 
the presence of clear and direct communications which 
instilled, in the general public, a sense of confidence that the 
situation was being managed properly. 


In the case of Mississauga, it was obvious to us that Mayor 
Hazel McCallion’s active role, on behalf of the Municipality, 
went a long way to allay public fears and anxiety. It may also 
have been the reason, our consultants advised us, that our 
public perception survey showed that Peel Region residents 
appeared to have less concern about dangerous goods 
moving through their area than did persons residing in other 
Regions. We found that the levels of public anxiety increased 
significantly with their lack of knowledge of the situation. 


This was pointedly brought home to us during the minor 
derailment in Orillia, Ontario. In that accident, too many 
spokespersons existed; mis-interpretations were generated 
and reported by the media; unnecessary and undue anxiety 
was created amongst the affected population. 


In some cases (especially in a significant emergency), up to 
fifteen different departments, agencies and industrial enti- 
ties can get involved - all operating within their own legis- 
lated authority and all attempting to be helpful and respon- 
sive. The outcome has usually resulted in confusion. It is 
imperative that emergency response roles be properly de- 
fined, and the concept of a single spokesperson, closely 
associated with the technical emergency response operation 
(so that accurate information can be disseminated), be ac- 
cepted. 


We recommend therefore that: 


@ Accurate and timely communications be recognized as 
a vital component in responding to an emergency and be 
incorporated in the mandatory plans; and that 

m™@ Emergency Response communications be improved 
through properly-defined roles/jurisdictions of the re- 
sponders and through the use of one spokesperson com- 
municating with the public. 


Our review of the various levels of emergency response 
command in place within the railways indicated that a great 
deal of thought and planning had been devoted to this area. 
The railways are however primarily organized to respond 
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and to cope with accidents and events which occur in and 
remain within their rights-of-way. Once an emergency has 
expanded beyond the right-of-way, roles became more 
blurred. 


We further recommend therefore that: 


@ Emergency Plans pertaining to the rail flow of danger- 
ous goods in the Greater Toronto Area have input from the 
two major railways and the chemical/petroleum industries 
involved. 


Lack of Training and Equipment 


While there are a number of emergency response courses 
dealing with dangerous goods, only a few volunteer first 
responders have taken these courses. This point was also 
stated by the U.S. Office of Technology Assessment in its July 
1986 report to the US Congress, which reported that 85% of 
all the training dollars were expended on the 20% of US fire 
personnel who were permanently hired; the other 80% of fire 
department staff were volunteers and inadequately trained. 


Our consultants advise us that while industry and the large 
communities appear to have adequate equipment, training 
and personnel, the smaller communities appeared to be 
lacking in all three areas. 


All communities must be prepared to handle the emergen- 
cies they may encounter. Our consultants determined the 
amount of equipment and supplies, training, personnel, 
public awareness and education resources that would be 
necessary to upgrade those Municipalities presently below a 
minimum standard. They developed three sets of minimum 
standards depending on the sizeand complexity of a Munici- 
pality. A total one-time expenditure ranging between $2.5 - 
$4.3 million would appear reasonable to bring all Munici- 
palities up to standard. They also examined the emergency 
response needs by Municipality and by Region, sorting these 
costs by the rerouting alternatives the Task Force studied. 
These costs are shown in Exhibit 4.15. 


Lack of Public Awareness 


We were surprised at the lack of awareness by ratepayer and 
community groups about where they should go to get the 
basic kind of knowledge they would need in an emergency. 
Responses to Task Force’s queries, during our Public Hear- 
ings and during our public consultation programs, indicated 
the public appreciated obtaining the kind and amount of 


information we were providing. At the same time there was 
a strong indication that they were quite unaware of what was 
occurring in their neighbourhoods or where they could go to 
get this data. 


The constant demand from the public to be assured that “all 
that can be done, is being done” is nowhere more pertinent 
than it is in this area of emergency response. It is our view 
that the public have respect for, and confidence in their 
emergency response personnel and facilities, but that they 
are also quite unaware of the deficiencies which exist. 


We conclude that good emergency response requires a well 
informed public capable of reacting in positive and decisive 
ways. 


It is for this reason that we recommend that: 


@ Emergency Plans, and simulation exercises, include a 
Public Awareness and Education component through the 
issuance of information brochures, pamphlets and perti- 
nent emergency response data. 


Lack of Emergency Response Access to Rail lines 


The Town of Vaughan’s Fire Chief told us that access to rail 
lines through residential developments in his jurisdiction 
was extremely difficult. With the use of slides and maps, he 
indicated that housing was built so close together that he was 
not able to get his response vehicles between them. Hoses 
and response equipment would have to be hand carried into 
backyards, up berms with steep slopes, and over eight foot 
walls. Even after this exercise, the water supply would be 
inadequate to cope with a major rail disaster . 


We toured several developments in the Greater Toronto Area 
and saw similar examples of restricted access to rail lines. 
Our consultants also found that access to rail lines is a 
problem, and would be next to impossible to rectify. They 
suggested that access should bea requirement on any newly 
constructed line, and we agree. 


We recognize that there is a potential conflict between ease of 
access for emergency response and the potential for unsafe 
trespass by the general public onto railway property. 


We nevertheless recommend that: 
@ All Levels of Government, but particularly the Provin- 


cial and Municipal Governments, and the railway industry 
ensure full and adequate access to all parts of a railway line 
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Existing System 
Resources/Training Costs 


Burling COM sees orc tiag iesecmeaseasra ae $125,000 
MiltOnseiiaccte cee ee eee $125,000 
elaltonb lull seeeeceeees pa ep naa $150,000 
Bramptones quar. ates tna. gee $15,000 
Mississaliga, 822i eiinas:ac banat: $15,000 
Etobicoke.......... wasunliasereel See eer .. $15,000 
POLOMtO Reena $15,000 
EAStOVorkerr ee te eet: $125,000 
Vann ita eect. 2855. een Sees ..$125,000 
Markhainicrceceeucn etc toe eee ree $15,000 
SCATDOLOUSH s..c.ccerescessennssoxsereeonenecscus $125,000 
Pickering .......... Ae ae Ie ee nt $125,000 
PANO areas PR Ee phi cs saesucoiees $125,000 
AIA GLE ext epee ocean Nr ncenthe Peter apr trn eae $15,000 
@shawawee ee eee re ee ee $15,000 


Sub Total c.c..ccccscosesssssssessssessssoores sesso 1 130/000 


Region of Halton............. ARO aie $210,000 
Repiomol Peel bai )...2 hwt-ateeaes $210,000 
Region, of Yorkin. vite $210,000 
Region, of Durham ..ics crec.cc-sernseenvsees $210,000 


Sub Total oocccccecscsssssvssepsesesecceseceressceesss DO40/ 000 
Resources Total ...............sssceeeeeeeeeee 91,970,000 
Public Awareness 


and Education $650,000 to 
GOSS. Meailcctnctetetttrsttecsssceviensessenisee 92,300,000 


Total: 


Resources and $2,620,000 to 
EdurCatiOniiscccicccccasccssccssotccsesoseontecesero 47270,000 
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Estimated costs have been calculated for the main east-west existing and 


proposed corridors. 


A large number of spur lines run north-south from the main line carrying 
relative small volumes of dangerous goods. Basically, the same spur lines 
would be used for the existing and proposed routes and they therefore 


would not be a factor in distinguishing cost differences between the options. 


Thus, the added costs are not accounted for in the table. 


Corridor B 
Resources/Training Costs 


Corridor C 
Resources/Training Costs 


PAA TUREN SL ORD As cass ea cates Sea eons ese ctans $125,000 
INATIM@ Wee: 8 eee ee nrc coin, cesta. $125,000 
eValtomtlstall Ste cewene ce eee. <5 $150,000 
al ECO MMW ee hea toad oe toecneee $150,000 
BAe Chr tt cl ches Sot $125,000 
Markham) cess keels ee $125,000 
CAT ONOUOUN Oise ccba teres ofencononssceet en $15,000 
PPTCKCUII CN eee tee eres seein cect: $125,000 
TN SA oe ta 2S RR ee $125,000 
WANTED Le Leet -p ase bocncccencssstansen sl $125,000 
(OSI AWAR UU terrnee cae hnahacnase $15,000 
Sabslotaliess Seicccses.cssssssecacéscoceces $1,205,000 
Region of Halton ..ksnnsanss-ase0 $210,000 
Resioniof|Peek o. 25.5, cisaccsatetsiesss $210,000 
PROP IOHLOLIVOUKS sreyeacrogeesecaonse ons. $210,000 
Reeionvot Wt han cos... .x-s--ce0e-s- $210,000 
S cba tallitcccersessccctesccccctssnccctecstseets $840,000 
Resources Total <c...ccccscccccsseesssos $2,045,000 


Public Awareness 


BuclingtOnets 2... eee $125,000 
INATIE OTE ee sa ascsecx etext ee ee $125,000 
Tal fompiinllls iron seer. csecceee cee eee $150,000 
Caledon so esta ae ee $150,000 
IBIS Sagvonsetie ea necer en eee $150,000 
NAIT OT Ages icee eee ex ceess eestor tees eee $125,000 
Whitchurch-Stouffville ............... $150,000 
Lp de ilo lo eer eee an eee enn Oe $150,000 
DCUQOG ', .wveraarstvenssecatsaensataese eee anes $150,000 
INIGW.CASLIe a eect eee eee te erates $125,000 
Sabslotallec..Sesceccscaccatssotectensc $1,400,000 | 
PRESTON OL P1aNCOM ee cocecerecrceee- tes $210,000 
Regionof Peel cascscravestiectees sae. $210,000 
REGION Of MOTI erst ars ee ee ae $210,000 
Region of Durham............csserenes $210,000 
Sub Dotalesiccccsscersce-ccacceresscssoercs $840,000 
Resources Total .............sseccsesee $2,240,000 


Public Awareness 


and Education $490,000 to and Education $450,000 to 

Ge asec aeupseracaseusncehe $1,700,000 COSES ........scscscsscessrsecaensoresecseresnres $1,550,000 

Total: Total: 

Resources and $2,535,000 to Resources and $2,690,000 to 

je (bkee Uy fo) | eae ao eeee eS $3,745,000 Ei Git CAbiOM eracseczecersederesenvns cpcssrvac> $3,790,000 
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carrying dangerous goods in a densely populated urban 
area without encouraging unsafe trespass; and that 

@ Provincial and Municipal planning guidelines and prac- 
tices ensure that adequate and sufficient emergency re- 
sponse requirements are addressed to cope with danger- 
ous goods rail accidents in those areas where rail lines are 
located. 


Lack of Consistency in Railway Emergency Response vis- 
a-vis Municipalities 


Both railways have excellent emergency response capabili- 
ties and organizations. Emergency response telephone 
numbers are fully distributed to all first responders in the 
Greater Toronto Area and specialized, well trained staff 
occupy Operation Rooms on a 24 hour basis. 


However there are some inconsistencies between the opera- 
tions of the two railways, such as the way the consist listing 
is prepared. It is not our intention to pass judgement on how 
these inconsistencies should be resolved; but in the case of 
emergency response and in the case where public safety is 
involved, every effort should be undertaken to remove all 
obstacles to a quick and rapid emergency response. All 
ambiguities and areas for misinterpretation should be re- 
solved. 


We recommend therefore that: 


The railways standardize all their operations as it affects 
emergency response (i.e. consist documentation; emer- 
gency procedures; response team duties and responsibili- 
ties); 

@ The railways notify all first responder agencies in the 
Greater Toronto Area of these standard practices and pro- 
cedures; and that 

@ The railways participate, with the Greater Toronto Area 
first responders, in simulation exercises, especially involv- 
ing the rail flow of dangerous goods. 


Evacuation Difficulties 


Our consultants advised us that some communities have 
focused their entire emergency planning on a strategy of 
evacuation, but have not given enough thought to the re- 
sources and the organization needed to carry it out. 


They also outlined the magnitude of a dangerous goods 
evacuation. We know the experience of the Mississauga 
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evacuation. We know the experience of the Mississauga 
evacuation of nearly a quarter of a million persons. Our 
consultants developed further, theoretical impact zones 
postulating the effects of a 15 kilometre chlorine plume 
occurring at various locations in the Greater Toronto Area. 


An example of such a plume is shown in Exhibit 4.16 for an 
accident in the Woodbridge area, just north-west of the City 
of Toronto. If such an accident were to occur in the Bloor- 
Islington/Kipling area, or along the Canadian Pacific’s 
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consultants expect that several major hospitals would have 
to be evacuated, thus reducing or eliminating some major 
emergency response facilities when they are needed the 
most. © 


During our tours of the Greater Toronto Area we witnessed 
the narrow and winding roadway systems - especially in the 
older parts of the cities. We saw schools, hospitals and senior 
citizens establishments located next to railway lines. We 
learned of the difficulties involved in first informing, then 
moving large numbers of people ina relatively short period 
of time. 


The British Health and Safety Executive advised us that 
evacuation should not always be considered a viable alterna- 
tive. They stressed that occasions may exist when it is safer 
to stay indoors and to close all doors and windows. This 
question, we believe, requires further clarification since in 
the Greater Toronto Area we continually heard of the need to 
address a full evacuation. 


In discussions with such cities as San Antonio and Houston, 
Texas, we learned that many United States jurisdictions are 
concentrating resources on improving emergency response 
capabilities. Other countries are taking similar courses of 
action. 


Evacuation in some locations of the Greater Toronto Area 
could only be undertaken with great difficulty. Successful 
evacuation can best be achieved through a fully informed 
and co-operative populace, guided and assisted by well 
trained and knowledgable emergency response units. The 
recommendations previously made with regards to public 
information, emergency response capability and simulation 
exercises apply here as well. 


Railway Demand on Emergency Capabilities 


In his presentation to the Task Force, the Fire Chief of 
Vaughan indicated that his department responded to over 
1300 calls at Canadian National’s McMillan Yard in 1987. The 
majority of these calls were minor in nature, for such matters 
as grass fires, tank car leaks, and ‘standing-by’ during the 
transfer of dangerous goods. Regardless of the nature of the 
call, the demand was there and Vaughan’s Fire Department 
responded. 


The railways pay taxes like any other business enterprise, 
and these taxes go towards paying for fire protection. 
However, excessive demands may require some extra com- 
pensation. While the railways have developed an excellent 


response capability, the dangerous products they handle 
may exceed that capability and may effect others outside 
their property and rights-of-way. We are of the opinion 
therefore, that the railways, as a normal cost of doing busi- 
ness, should hold discussions and agree to compensate the 
Municipalilities in which they have railway yards, to cover 
the emergency response costs over and above that which 
could be considered a reasonable average. 


We recommend therefore that: 


@ The railways and Municipalities in which rail infra- 
structure (primarily rail yards) exists, mutually agree as to 
an adequate provision of emergency response and an ap- 
propriate sharing of costs. 


We will discuss the cost apportionment of these emergency 
response recommendations shortly. 


What we are recommending for the shorter term improve- 
ments costs money - particularly for accelerated work. As 
with the longer term routing alternatives, we reviewed the 
spectrum of those who would receive benefits from these 
more immediate improvements, and who may be expected 
to bear the costs of upgrading. As with the longer term 
alternatives, we also determined that all the interested par- 
ties - the Federal, Provincial and Municipal Governments 
plus the railways and the general public would benefit. 


Operating and Capital Costs 


Inthe case of operating and physical railway system upgrad- 
ing required for short term improvements, if the railways, 
within their competitive business environment, are expected 
to implement these in their normal course of maintenance 
and plant upgrading, then they should be required to pay for 
these improvements. If however it is felt that higher levels of 
public safety are required over and above those that could be 
reasonably expected from an already relatively safe opera- 
tion, or if it is felt that the improvements we have identified 
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should be implemented at an accelerated rate, it is our 
opinion that these costs should be borne orat least shared by 
those requesting the acceleration or the higher level of safety. 
Since in the final analysis it is the Federal Government which 
will dictate requirements to the railways, it is our opinion 
that it should be the Federal Government which should 
ultimately bear the additional cost burden. 


There are some cases however where the railways on their 
own have made provisions in infrastructure, equipment or 
operations in excess of those mandated by regulation or in 
excess of company standards. In some instances, these 
provisions have been made with public safety in mind; but 
other reasons, such as reducing track occupancy by mainte- 
nance forces or reducing operating costs, are also valid. Inall 
circumstances where these actions have been taken in the 
past by the railways, they have borne the full cost. 


Where the underlying reason is one of operating conven- 
ience, or economy, the railways should continue to pay for 
upgrading facilities. However, the railways also have the 
obligation to operate in a safe manner. In special circum- 
stances, such as in locations where the right-of-way is con- 
fined or where special dangerous commodities are trans- 
ported there is a clear obligation to take added precautions. 
We believe that this obligation should continue to be the 
general responsibility of the railways. 


In cases where the Minister of Transport considers that ade- 
quate precautions are not being taken, the railways may be 
ordered by regulation to comply with certain stipulated 
requirements. (The process for rulemaking will, we under- 
stand, be interactive between the Minister and those affected 
by the proposed rule, thus enabling the economics as well as 
the safety impacts to be evaluated. The Minister’s decision to 
implementa proposed rule will therefore consider the public 
goodas wellas the economicimpacts). Complying withsuch 
a decision will, of course, be the obligation of the railways, at 
their cost unless otherwise stipulated. 


Where special provisions however, are ordered by the Min- 
ister of Transport to be taken by the railways for application 
to a specific locality or circumstance, or where these provi- 
sions are not applicable on a regulated basis nationwide, we 
believe that there is a valid case that the cost of such special 
provisions should be borne by the Federal Government. 


Research and Development Costs 
In the area of Research and Development, it is the Task 


Force’s strong view that further enhancements to public 
safety will be achieved primarily through the successes 


made in this area. While Research and Development can 
yield impressive gains, and while it takes large cash outlays 
to carry out the first stages of Research and Development, it 
may take even larger cash outlays to successfully implement 
an innovation significantly contributing to public safety. If, 
for example a redesigned train wheel were developed which 
would greatly reduce accidents, many thousands of wheels 
would have to be manufactured and exchanged. We are of 
the opinion therefore that ways and means need to be sought 
(such as tax incentives or accelerated write-offs) which 
would encourage and promote the research, development 
and implementation of measures to improve the safety of the 
rail flow of dangerous goods in densely populated areas. 
This area of tax incentive lies with the Federal Government 
since benefits achieved in this area would be applied nation- 
ally. There is a concern however, that research which is 
directly 100% government funded can be less relevant to 
railway system needs and priorities. The funding mecha- 
nism initiated must not lead to this situation. 


Emergency Response Costs 


In the area of Emergency Preparedness and Response, we see 
this as much more of a local matter affecting the Province of 
Ontario, the Municipalities and the railways. We have 
already indicated, in an earlier Emergency Response section, 
our views regarding the railways and the Municipalities 
agreeing on an adequate level of service above which extra 
compensation should be considered. We do not believe it to 
be in our mandate to determine the cost breakdown between 
the Province of Ontario and the Municipalities, except to say 
that any emergency response enhancements to combat 
dangerous goods accidents on the railways would certainly 
be employed against other risk areas in the community, 
particularly when truck movements are considered. 


Given the above, we therefore recommend that: 


MM Operational and infrastructural improvements to the 
railway system should be borne by the Railways if allowed 
to do so at a reasonable pace and within the normal main- 
tenance and replacement cycles; 

H The incremental costs of accelerated programs of rail- 
way improvements, or of enhanced levels of public safety 
in the transportation of dangerous goods in densely popu- 
lated urban areas over and above that which could reasona- 
bly be expected to be borne by an already safety comply- 
ing, competitive business entity, should be borne by the 
Federal Government; 

Hi Incentives and encouragement be given by the Federal 
Government to the railways and other agencies as a way of 
promoting safety Research and Development, recognizing 
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that any funding mechanism must ensure the conduct of 
relevant and co-ordinated research; 

@ Emergency Preparedness and Response costs to meet the 
minimum requirements for coping with rail dangerous 
goods accidents be borne by the Province of Ontario and/ 
or the Municipalities; and that 

@ The railways, as a normal cost of doing business, com- 
pensate the Municipalities in which rail yards exist for 
emergency response demands in excess of a mutually- 
agreed level. 


Our investigations, studies and deliberations involving 
improvements for the existing system have concluded that 
opportunities do exist to enhance public safety. 


In summary, we have concluded that: 


@ The railsystem for the transportation of dangerous goods 
in the Greater Toronto Area is relatively safe but, through the 
introduction of operational, technological, and human factor 
improvements and the implementation of safety Research 
and Development projects, could be made safer. 


@ The achievement of safety should consider the interactive 
elements of the total system including car load, car place- 
ment, equipment, track and operating environment, and the 
human element. 


m@ Human factors have to a very large extent not been con- 
sidered as a necessary component of the railway system 
design even though this runs counter to the fact that the 
humanis, and always will be,animportant component inthe 
operation of the system. 


M System Safety Analysis is a recognized professional tech- 
nique which should be assessed and, if proved beneficial, 
should be employed on railways systems similar to ad- 
vanced-technology transit systems. 


M@ A Track Classification System be established for the rail- 
ways which would encompass their total operation (from 
subgrade through to the operational side) and against which 
inspection and monitoring results could be measured. 


M@ In order to enhance public safety in densely populated 
urban areas such as the Greater Toronto Area, track on 
which trains carry special dangerous commodities should 
be maintained to a higher standard than is required by the 
Track Classification System. We have labelled this, the ‘DG 
Level’. 


@ The design, construction and maintenance of tank cars, 
at facilities specializing in this area and certified by the As- 
sociation of American Railroads, is being responsibly 
undertaken. We believe however, that input by the Regu- 
lator into the design and certification process would be 
beneficial. 

@ Tankcar repairs not undertaken at facilities specializing 
in the design and manufacture of these vehicles are acause 
for concern, even though these facilities may be certifed by 
the Association of American Railroads. (This concern is 
supported by the Association’s Tank Car Committee as 
well). 


M@ The principle of providing an increased margin of 
safety is recognized in tank car design for certain special 
dangerous commodities and thereby a degree of indes- 
tructibility is being obtained. We do not consider full in- 
destructability to be an economic proposition nor one 
which would achieve a higher degree of total transporta- 
tion system safety if applied to railways alone. 


Mi In view of the sensitive nature of special dangerous 
commodities, the railways must pay an extraordinary at- 
tention to the handling of these commodities over and 
above regulated requirements. 


@ Roller bearings can fail between monitoring stations at 
20 mile separations. The spacing of monitoring devices 
should be reduced in areas of high population density. 


M@ The order in which cars are marshalled with respect to 
weight and location of dangerous commodity cars and 
also with respect to the length of trains are factors which 
affect safety and should be reexamined. 


@ No conclusive evidence was uncovered to warrant rec- 
ommending changes to regulations governing railway 
speeds. 


™@ Cars ina train are not listed on the consist in the same 
manner by both railways. This can lead to confusion for 
the ‘first responders’ at an accident scene. 


H@ Consist listings are only carried at one end of a train. 
Duplicate consist listings, one located at each end of the 
train, would be helpful to some ‘first responders’ at the 
scene of an accident. Several operational problems were 
however acknowledged. These should first be overcome. 
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@ Research appears to be crisis driven. It should be re- 
garded as a continuous process for which the potential to 
achieve safety and economic advances can be significant. 


M@ Research into the causes of accidents and the solutions 
achieved therefrom should be encouraged. Some of these 
can be implemented in the very short term, others suchas the 
development and installation of the Advanced Train Control 
System Level 30 will take time. (ATCS Level 40, if such is 
required, will take much longer). Implementation of these 
measures will, we believe, provide a great deal of benefit as 
far as improving safety is concerned and will also reassure 
the public concerning safety. 


Research Laboratory facilities at the National Research 
Council, and elsewhere, are not fully utilized in the pursuit 
of railway safety improvement research and development. 


@ Canadian and US government research programs with 
safety improvement objectives are subject to short term 
funding commitments. Due to the lack of research co- 
ordination, we were unable to determine if research funding 
levels were adequate. 


Costs incurred in implementing safety improvements can 
be significantly greater than the costs of their development. 
If not economically justified, these improvements can be 
postponed. Favourable treatment of these initiatives, in the 
economic sense would be a worthwhile initiative. 
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The following is a summation of our Recommendations 
: sorted by topic. The number in the brackets at the end of each 
Recommendation represents the page in the Report at which 
_ the supporting discussion and the original Recommenda- 
: tion can be found. 


- Who manages Safety in Canada 
/M@ The Minister of Transport, as the National Transportation 
: Safety Manager, be fully committed to ensuring the safe 
: operation of Canada’s rail system and that this commitment 
‘ be publicly seen. (2.5) 
M Safety be assigned top priority in the transportation of 
dangerous commodities and that the promotion of safety be 
publicly tangible, visible and paramount. (2.6) 


The Need for National Safety Targets 

HM National Safety Targets, developed in conjunction with 
the railways, and expressed in percentage terms (i.e., reduce 
rail accidents by X% a year), be established, promoted and 
monitored by the Minister of Transport and that an account- 
ing of the progress made towards this objective be given 
to the public from time to time. (2.6) 

™ The Minister of Transport, in establishing these safety 
objectives, place before the public the Canadian Railway 
safety record compared with that of other jurisdictions and 
modes of transportation, so that an accurate and fair judging 
can be made. (2.6) 


Separation of Regulatory Functions 

HM The legislation required to complete the separation of 
regulatory, safety inspection and accident investigationfunc- 
tions concerning the railways be given utmost priority. (2.8) 


The Need for a Centralized, 

Multi-Modal Dangerous Goods Data Base 

m A comprehensive, ongoing review of dangerous prod- 
ucts designation and classification be undertaken. (2.9) 
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@ Transport Canada’s Dangerous Goods Directorate be the 
only agency charged with compiling and promulgating the 
master classification listing (including special commodity 
designations) of all dangerous goods offered for transport. 
2.9) 

M Transport Canada’s Dangerous Goods Directorate be 
given sole responsibility to establish accident and incident 
reporting criteria in conjunction with the user agencies. (2.9) 
@ A centralized data base on the transportation of danger- 
ous goods containing similar data elements between Canada 
and the United States, and maintained by each country’s 
respective Regulator, with accessibility rights of others, be 
established. (2.10) 


A Joint Canada/U.S.A. Commission to Establish Common 
Cross Border Standards 

@ A joint Canada/U.S.A. Rail Commission be established 
to ensure the formal communication necessary to facilitate 
uniform safety standards governing the cross-border flow of 
rail cars between Canada and the U.S.A. and that this Joint 
Commission be mandated to work to improving the stan- 
dards, thus improving safety. (2.11) 

@ Representation on this Commission be made up of five 
persons - one each representing the Canadian and U.S.A. 
Regulators; one each representing the American railroads 
(AAR) and the Canadian railways (RAC); and one neutral 
chairperson. (2.11) 


Establishment of a Permanent Advisory Council on the 
Rail Transportation of Dangerous Goods 

M An Advisory Council, reporting to the Minister of Trans- 
port on the Rail Transportation of Dangerous Goods be made 
permanent and be so constituted in its membership as to 
fully represent all interested parties, including, to a signifi- 
cant degree, the general public. (2.12) 

@ The Advisory Council on the Rail Transportation of Dan- 
gerous Goods be required to work closely with the Consul- 
tative Committee proposed in the new Railway Safety Act 
(Bill C105). (2.13) 


Co-ordinated Regulatory Research and Development 

@ The Regulator have the capability of understanding, us- 
ing, co-ordinating and, where necessary, undertaking Safety 
Research and Development as an aid to the promotion of 
public safety. (2.15) 


The Need for an Independent Safety Audit Function 

M An Independent Operational Safety Audit function be 
established with a broad mandate for safety of transporta- 
tion involving the rail system, the findings of which must be 
open to full public scrutiny. (2.16) 


m@ The Independent Operational Safety Auditor report di- 
rectly to the Minister of Transport, in the same way as an 
internal auditor. (2.16) 

m@ Findings of the Independent Operational Safety Auditor 
be made available to both the regulatory and accident inves- 
tigation functions as well as any railway, shipper, receiver or 
other parties audited for subsequent action. (2.16) 

M@ Steps be taken to ensure that the duties of the Operational 
Safety Auditor remain, and are seen to remain, separate and 
distinct from those of the Regulator and that this audit role 
not be perceived as an encroachment on the regulatory 
function. (2.16) 


Speeding Up Accident Reports 

mM The federal Regulator ensure that investigations into 
dangerous goods accidents are initiated promptly; that the 
60-day deadline for issuance of the results is met, and that 
follow-up action on deficiencies or faults shown in the inves- 
tigator’s report is launched without delay. (2.18) 


Private Sidings — A Responsibility Gap 
@ The Railway Safety Act be amended to allow the Regula- 
tor to inspect all federally regulated railway cars, especially 
tank cars, regardless of their status. (2.19) 


Communications and Community Interface 

M@ The railways should pay more attention to community 
information exchange and cooperation in order to provide 
greater assurance and appoint, as a normal business ex- 
pense, a co-ordinator who would interface with municipali- 
ties and residents’ Associations on an ongoing basis. (2.21) 
M Regional Municipalities within the Greater Toronto Area 
individually or collectively appoint a coordinator(s), at a 
senior level, who would interface with the railways and 
community groups. (2.21) 

M The railways, the Province of Ontario and Municipali- 
ties/Regions establish, at a senior level, a formal liaison 
committee mechanism through which issues can be dis- 
cussed and resolved. (2.21) 

@ Governments, at all levels, and the railways promote and 
encourage an increased level of knowledge and communica- 
tion within the general public in the area of the transporta- 
tion of dangerous goods by rail. (2.21) 
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Abandonment and Sale of Specific Railway Infrastructure 
H Noconsideration be given at this time to abandoning the 
present Canadian Pacific Railway’s North Toronto Subdivi- 
sion. (3.29) 

@ Should rerouting or relocation take place, this right-of- 
way continue to be used for all ‘local’ traffic and for ‘through’ 
non-dangerous goods freight traffic. (3.29) 


Should excess rail capacities become available on this or 


any other rail line in the Greater Toronto Area, consideration 
be first given to their use as possible public transportation 
corridors. (3.29) 


Railway Rationalization (Involving the Parkway Belt) 

m Ateam, consisting of representatives from the Minister of 
Transport, the Province of Ontario and the two major rail- 
ways, be immediately established to: 

(] Prepare a plan for the rationalization of the rail systems 
through the affected area; 

CL} Quantify the economic advantages for such a system; 

CL] Provide the detailed capacity and operational require- 
ments; 

L) Advise on a type of Joint Use Agency equitable to all 
parties and suitable for the management of operations in 
this Joint Use territory; and to 

(1 Provide a detailed implementation strategy. (3.66) 

@ Contingent on rail rationalization, the Parkway Belt Cor- 
ridor options be considered as providing the best rerouting 
and relocation opportunity in the Greater Toronto Area. 
(3.66) 

HM The specific Parkway Belt option, which diverts danger- 
ous goods into the Belt (thus providing buffering as an 
increase to public safety for present development), while 
utilizing the present Canadian National Railways’ York 
Subdivision for general, non-dangerous freight traffic be 
considered most advantageous. (3.66) 

M@ The Province of Ontario be requested to retain provision 
for a mainline rail facility in the Parkway Belt in conjunction 
with its development, planning and constructiuon of other 
facilities. (3.67) 

MH Inconjunction with the Municipalities, the Rail Rationali- 
zation Team be asked to identify, as quickly as possible, those 
areas along the existing and Parkway Belt segments where 
additional buffers can be provided through zoning, compat- 
ible with rail operations. (3.67) 

@ The Province of Ontario, in conjunction with the Munici- 
palities, be requested to zone those lands, identified above, 
accordingly. (3.67) 

@ The Rail Rationalization Team should also give consid- 
eration to the joint use of Canadian National’s Kingston Sub- 
division for the rail movement of dangerous goods in the 
Regional Municipality of Durham. (3.67) 


The North Corridor Options (The ‘C’ Alternatives) 

mM Asa matter of urgency, the Minister of Transport, along 
with the Province of Ontario and the railways, undertake a 
review of the necessary preliminary actions required for 
determining and developing a transportation/utility corri- 
dor in the north of the Greater Toronto Area. (3.68) 

M@ In reviewing the North Corridor, the more southerly 
North Corridor option (Alternative C-3) be considered the 
preferred option. (3.68) 


Buffers 

mM The federal government assume the responsibility for 
establishing buffer zone criteria and that this determination 
should be done with as much input from the Province of 
Ontario, the Municipalities, industry and the railways as 
possible. (3.75) 

M@ The federal, provincial and municipal authorities work 
cooperatively, in their respective spheres, to introduce or 
make provision for buffers along new rail lines and rail yards 
in non-developed areas. (3.75) 

M™ Buffer zones be so established as to allow railway-com- 
patible infrastructure and activity, and that such zones be 
considered for other transportation and utility corridor uses 
at the same time. (3.75) 

M As redevelopment occurs along existing rail corridors, 
the Municipalities ensure that compatible land uses are put 
into place. (3.75) 

m@ Asamatter of priority, the federal and provincial govern- 
ments initiate discussions immediately on how, in the 
Greater Toronto Area, buffers could apply to the Parkway 
Belt and North Corridor options and from these discussions 
develop policy that could be applied here and elsewhere. 
(6:75) 


Costs and Who Pays 

HM The federal government bear the net cost of any railway 
rerouting / relocation (after allowing for the benefits that can 
be achieved with respect to identified railway operating cost 
reductions; the sale of surplus railway lands; and any iden- 
tified benefits from a rail service rationalization). (3.78) 
MM The federal government be responsible for all costs of 
buffer zone acquisition and for all injurious costs arising 
from ‘compatible use’ zoning. (3.78) 

M The provincial government and municipalities be re- 
sponsible for all planning, zoning implementation and ad- 
ministrative activities in this regard. (3.79) 
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System Safety Analysis 

lM System Safety Analysis be assessed by the railways and 
the Regulator as an approach to improving public safety and 
that the Greater Toronto Area be considered for a pilot 
application of this System Safety Analysis technique. (4.9) 
MH The preliminary failure probability and consequence 
data base established by the Task Force for the Greater 
Toronto Area be considered asa starting point for the System 
Safety Analysis. (4.9) 


Level of Safety Classification System 

@ The railways, in conjunction with the Regulator, imple- 
ment a classification system consistent with statutory speed 
restrictions and containing a number of levels, applying to all 
aspects of their fixed plant and train operations. (4.10) 

HM This Classification System be made available as public 
information against which monitoring can be undertaken. 
(4.10) 


Dangerous Goods Classification Level 

M Special Dangerous Goods (DG) levels of classification be 
established for rail infrastructure and operations carried out 
in densely populated urban areas where the transportation 
of special dangerous goods is involved. (4.11) 

@ These Dangerous Goods Classification levels be assigned 
the highest standards of design, construction, inspection 
maintenance and operation. (4.11) 


Track Quality 

@ An accelerated program of concrete ties and direct fixa- 
tion fasteners be undertaken in conjunction with a continu- 
ous welded rail program in the densely urban areas of the 
Greater Toronto Area. (4.16) 


Track Inspection 

@ A significantly increased and more intense inspection 
effort be undertaken by the railways in the densely popu- 
lated urban areas of the Greater Toronto Area. (4.12) 

@ These increased levels of inspection be incorporated as 
part of the designated Dangerous Goods (DG) Classification 
levels assigned to this area. (4.12) 


Wayside Detectors 

@ Properly maintained wayside detectors be spaced more 
frequently than present regulations demand within densely 
populated urban areas of the Greater Toronto Area. (4.13) 
@ This reduced spacing be incorporated into the Dangerous 
Goods (DG) track Classification level established for such 
areas. (4.13) 


Advanced Train Control System 

m@ Advanced Train Control System implementation be 
given top priority and the full support of all concerned. (4.15) 
mM The Greater Toronto Area be selected as one of the first 
locations for the Advanced Train Control System implemen- 
tation when such technology has been proven. (4.15) 


Concrete Ties and Direct Fixation Fasteners 

M Asa public safety priority, concrete ties and continuous 
welded rail be installed in the segmentally-identified high 
risk areas of the Greater Toronto Area first, followed by other 
locations in this area. (4.16) 

M This concrete tie program be the subject of a railway/ 
community discussion since increased noise and vibration 
may result. (4.16) 

M This implementation be subject to an agreed schedule 
with the Regulator. (4.16) 


Installation of Automatic Half Barriers/Grade Separations 
@ All attempts be made to reduce accidents at rail/road 
crossings, where only flashing lights and signage now exist, 
on lines carrying dangerous goods, through an accelerated 
program of automatic half barriers with train speed sensor 
activators. (4.17) 

@ All attempts be made to reduce accidents at rail/road 
grade crossings, on lines carrying dangerous goods, through 
an accelerated program of grade separations, where suffi- 
cient train/motor vehicle volumes warrant such action and 
where public safety is of concern. (4.17) 

M@ Public Safety be used as an added criteria in determining 
the need for grade separations along rail lines carrying 
dangerous goods in densely populated urban areas. (4.18) 
MM The federal government re-instate funding for a mean- 
ingful grade separation program. (4.18) 


Tank Car Maintenance, Modification and Repair 

@ Effective controls and procedures be implemented by the 
Regulator to ensure that all repairs on tank cars operating in 
Canada, and more specifically in densely populated urban 
areas, be of the highest quality and integrity. (4.25) 

MM Considering tank car repairs are carried out at shops in 
both Canada and the U.S.A., this be a subject for the interna- 
tional Joint Railway commission, previously recommended. 
(4.25) 


Tank Car Research and Development 

H Research and Development efforts into ways and means 
of further improving the crash resistance capabilities of tank 
cars carrying dangerous goods be vigorously pursued. (4.29) 
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@ The Minister of Transport, working in conjunction with 
the U.S. Regulator, (thereby recognizing the cross-border 
implications of this effort), provide financial support to the 
specific area of tank car safety Research and Development. 
(4.29) 


Train Marshalling 

M@ Where practicable (to be defined by the Regulator after 
consultation with the railways), heavier rail cars be mar- 
shalled at the head end ofa train. (4.30) 

H@ Research efforts, by the Regulator and by industry, into 
safe marshalling practices, be emphasized and promoted 
with vigour. (4.30) 


Dangerous Goods Marshalling 

M@ The marshalling and positioning practices and regula- 
tions governing Dangerous Goods cars in a train be re- 
examined.(4.31) 

M@ Until such time as the above re-examination yields a 
change, the present regulations governing the positioning of 
Dangerous Goods cars in a train remain fully in force. (4.31) 
M@ The British Rail Marshalling Study, when released, be 
examined carefully by both the Regulator and the railways 
for application in Canadian railway operations. (4.31) 


Train Length 

M Studies be commissioned by the Regulator to determine 
the effects of the length of a train on its propensity to derail 
and on the resulting severity of an accident. These studies 
should be aimed at determining if an optimum, yet practical, 
train length exists. (4.32) 


Train ‘Gateway’ Inspections 

@ Gateway, and other train inspection and monitoring 
procedures and practices, be given priority consideration in 
their upgrading and effectiveness. (4.33) 

M@ The Gateway boundaries, around the Greater Toronto 
Area, be more frequently reviewed than is now required and 
altered, as necessary, to accommodate population growth 
and development. (4.33) 

@ For economic and safety reasons, effective automated 
train monitoring be encouraged and promoted — supple- 
mented, where necessary, by manual inspections and moni- 
toring. (4.33) 

@ Enhanced, automated monitoring of special dangerous 
goods trains be encouraged at gateways to ensure that un- 
safe conditions do not go undetected as they enter populated 
urban areas. (4.33) 


The Make Up of Trains (The Consist) 

M@ The railways agree amongst themselves to a uniform and 
standard method of producing train consist listings. (4.34) 
M@ The railways seek ways of ensuring that train consist 
listings carried on trains reflect in as timely and inas accurate 
a ares as possible, the true make-up ofa train at all times. 
(4.34 

M@ rain consist listings, once operational problems have 
been overcome, be placed at both ends of a train to facilitate 
emergency response. (4.34) 


Residue Cars 

M@ The Regulator, the railways and shippers develop proce- 
dures and mechanisms to measure accurately the dangerous 
goods residue remaining in unloaded pressure tank cars. 
(4.34) 


Leakers 

@ Current procedures and practices involved in the load- 
ing, hauling and unloading of dangerous goods be reviewed 
including the degree to which all personnel (both shippers 
and carriers) handling these products are adequately 
trained, alert, and aware of the consequences of their actions. 
(4.36) 

@ Current regulatory requirements be strictly enforced and 
repetitions of discovered leakage caused by poor handling at 
loading and unloading stations should bear heavy penalties. 
(4.36) 


Mandatory Rest Periods for Train Crews 

HM To the maximum extent possible, steps be taken to ensure 
that fully alert crews are in charge of dangerous goods trains. 
(4.38) 


Medical Checks for Railway Operating Personnel 

HM Railway operating personnel continue to be required to 
take medical examinations at prescribed times and in a 
prescribed manner as a prerequisite to maintaining their 
licences. (4.40) 

™@ The process of medical examinations for railway operat- 
ing personnel be reviewed with that in place for the aviation 
community to determine areas for improvement, if any. 
(4.40) 

m Asan assistance to improving public confidence in the 
railways, the public be made aware that train operating 
personnel do undergo prescribed medical examinations. 
(4.40) 


Mandatory Drug/Alcohol Testing 

M RuleG, specifying the non-use of drugs or alcohol on the 
job, or when subject to duty, be maintained and strongly 
promoted. (4.43) 
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M Properly advertised pre-employment screening tests for 
new employees and for those seeking a reclassification to 
safety related positions be implemented. (4.43) 

M Testing for ‘reasonable cause’ also be implemented but 
with assurances that employee rights and privileges are not 
abused. (Reasonable Cause to be defined by the Regulator in 
collaboration with the railways and the railway Unions.) 
(4.43) 

M@ Mandatory testing for drug or alcohol usage be under- 
taken in the case of serious accidents involving death, injury, 
derailment or collision. (4.43) 

M@ Employee Assistance Programs be promoted and en- 
couraged along with a training program to increase railway 
employee awareness as to the seriousness of the conse- 
quences of impaired actions, especially involving dangerous 
commodities. (4.43) 

M@ Medical checks on employees involved in safety related 
positions, such as train engineers, include tests for the abu- 
sive use of drugs and alcohol. (4.43) 


Human Factor Research and Development 

HM The human component of the rail system be recognized 
as a vital and integral part of the total railway system. (4.45) 
@ Railway manufacturers, management and unions, in any 
new train cab development or retrofit program, take ergon- 
omics and the human element into consideration. (4.45) 

M Kesearch resources be applied to understanding the 
functioning of the human component. (4.45) 

@ Allresearch, whether related to human factors or technol- 
ogy, take the impacts on the total rail system into considera- 
tion. (4.45) 


Training 

@ Railway training programs, already technically of a high 
standard, be complemented with motivational and aware- 
ness training. (4.47) 

M Dangerous goods handling courses be significantly en- 
hanced to include, for example, an understanding of emer- 
gency response systems, and to view, through videos and the 
like, demonstrations involving the consequences of danger- 
ous goods accidents (i.e. fires, toxic gases, explosions, etc.). 
(4.47) 

M@ Dangerous Goods courses, in addition to the conditions 
prescribed under the Transportation of Dangerous Goods 
Act, include an awareness of the consequences such acci- 
dents could have ona community. (4.47) 

@ Dangerous Goods courses, for all railway operating per- 
sonnel, include simulation and other such testing to help 
ensure an effective emergency response. (4.47) 


M@ All training courses involve operational personnel more 
extensively, both in course development as wellas in instruc- 
tion. (4.47) 


Speed 

M@ Since the question of a preferred speed is fundamental to 
public confidence in the safe operations of trains carrying 
dangerous goods, an independent, technical review be es- 
tablished to examine our consultants’ work with regard to 
speed. (4.57) 

M@ Since it has been determined that speed is not the primary 
or major cause of accidents and since it has been determined 
that accidents are caused by other factors, attention be given 
to addressing and removing, on an utmost priority basis, the 
track, equipment, operational and track defect causes of ac- 
cidents as identified by the Task Force’s consultants, in the 
densely populated urban areas of the Greater Toronto Area. 
(4.57) 

M Research and Development work be accelerated into 
reducing in-train operational forces, harmonic oscillation, 
wheel climb, hunting and other such causes of accidents. 
(4.57) 

mM The passage of trains carrying dangerous goods in the 
densely populated urban areas of the Greater Toronto Area 
be more carefully managed and scheduled in such a way as 
to ensure that they are not required to change speeds 
abruptly or unduly. (4.57) 

M@ To the maximum extent possible, physical, geographic 
and infrastructural impediments requiring undue speed 
changes be removed. (4.57) 


Lack of Research Co-ordination 

@ The Minister of Transport undertake to co-ordinate the 
railway safety research program in Canada and from this co- 
ordination determine and address the priority of projects, 
the funding and the facility requirements necessary to en- 
sure its effectiveness. (4.62) 

M™ Since it is acknowledged that the rail system is a North 
American operation, the Minister of Transport, in conjunc- 
tion with his/her United States counterpart, undertake to co- 
ordinate the railway safety research program in North 
America. (4.62) 

M™ The Minister of Transport ensure that railway safety 
research objectives are met on a constant and continuous 
basis, through the implementation of meaningful projects. 
(4.63 ) 


Priority Research Projects 

™ The many safety Research and Development opportuni- 
ties identified by the Task Force, especially those dealing 
with the Human Factor, be structured into a co-ordinated 
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and adequately funded program. (4.64) 

HM It be recognized that safety Research and Development is 
of vital importance to the ongoing enhancement of public 
safety, especially those projects affecting the rail flow of 
dangerous goods in densely populated urban areas. (4.64) 


Lack of Adequate and Co-ordinated Emergency Plans 

lM Emergency Response Plans, properly co-ordinated and 
consistent between the Municipalities and Regions in the 
Greater Toronto Area, be made mandatory. (4.66) 

H These plans identify specific requirements to respond to 
railway dangerous goods accidents. (4.66) 


Inadequate Communications and the 

Need for a Single Spokesperson 

@ Accurate and timely communications be recognized as a 
vital component in responding to an emergency and be 
incorporated in the mandatory plans. (4.67) 

M@ Emergency Response communications be improved 
through properly defined roles /jurisdictions of the respond- 
ers and through the use of one spokesperson communicating 
with the public. (4.67) 

Mm Emergency Plans pertaining to the rail flow of dangerous 
goods in the Greater Toronto Area have input from the two 
major railways and the chemical/petroleum industries in- 
volved. (4.68) 


Lack of Public Awareness 

@ Emergency Plans, and simulation exercises, include a 
Public Awareness and Education component through the 
issuance of information brochures, pamphlets and pertinent 
emergency response data. (4.69) 


Lack of Emergency Response Access to Rail Lines 

@ All levels of government, but particularly the provincial 
and municipal governments, and the railway industry en- 
sure a full and adequate access to all parts of a railway line 
carrying dangerous goods in densely populated urban areas 
without encouraging unsafe trespass. (4.69) 

@ Provincial and municipal planning guidelines and prac- 
tices ensure that adequate and sufficient emergency re- 
sponse requirements are addressed to cope with dangerous 
goods rail accidents in those areas where rail lines are lo- 
cated. (4.72) 


Lack of Consistency in Railway 

Emergency Response vis-a-vis Municipalities 

M The railways standardize all their operations as they 
affect emergency response (i.e. consist documentation, 
emergency procedures, response team duties and responsi- 
bilities). (4.72) 


M@ The railways notify all first responder agencies in the 
Greater Toronto Area of these standard practices and proce- 
dures. (4.72) 

M@ The railways participate with the Greater Toronto Area 
first responders in simulation exercises, especially involving 
the rail flow of dangerous goods. (4.72) 


Railway Demand on Emergency Capabilities 

M@ The railways and Municipalities in which rail infrastruc- 
ture (primarily rail yards) exists,mutually agree to an ade- 
quate provision of emergency response and an appropriate 
sharing of costs. (4.75) 


Costs and Who Pays 

@ Operational and infrastructural improvements to the 
railway system should be borne by the Railways if allowed 
to do so at a reasonable pace and within the normal mainte- 
nance and replacement cycles. (4.77) 

@ The incremental costs of accelerated programs of railway 
improvements, or of enhanced levels of public safety in the 
transportation of dangerous goods in densely populated 
urban areas over and above that which could reasonably be 
expected to be borne by an already safety complying, com- 
petitive business entity, should be borne by the federal 
government. (4.77) 

M@ Incentives and encouragement should be given by the 
federal government to the railways and other agencies as a 
way of promoting safety Research and Development, recog- 
nizing that any funding mechanism must ensure the conduct 
of relevant and co-ordinated research. (4.77) 

mM Emergency Preparedness and Response costs to meet the 
minimum requirements for coping with rail dangerous 
goods accidents should be borne by the Province of Ontario 
and/or the Municipalities. (4.78) 

@ Therailways,asanormal cost of doing business, compen- 
sate the Municipalities in which rail yards exist for emer- 
gency response demands in excess of a mutually agreed 
level. (4.78) 


The Toronto Area Rail Transportation of Dangerous Goods Task Force a 


: | s Feats ad) 


nie 


ica. yu ott sity win 
listo Avteuten selena 


ts \ cal 14 ) jm ue | 77 

: yi (Ca oe 2 Ae M 

d at al y BRE aS hl | er em hb tha: r. 
ah AG. iV) esl rs i : 7 


in) 
4 
“ P, ‘ 
ry iL’ i« é ‘ 
a) \. *~; 
. r'¢ 
i; ex - 
re | 


oendices 


The Toronto Area Rail Transportation of Dangerous Goods Task Force Page 6.1 


sia - 
} ae Le 7 
1s eae | 
oe bah De ' ' 7 
pa f a0 vy) 


i 


se 


Title 
_ 1, This Task Force may be referred to as the Toronto Area Rail 
Transportation of Dangerous Goods Advisory Council. 


- Interpretation 

_ 2. Mf “Council” means the Toronto Area Rail Transportation 
» of Dangerous Goods Advisory Council. 

@ “Minister” means the Minister of Transport 

Mi “Toronto area” means the Regional Municipalities of 
Durham, York, Peel, Halton and Metropolitan Toronto. 


- Advisory Council 

3. An advisory council shall be established to be called the 
Toronto Area Rail Transportation of Dangerous Goods 
Advisory Council consisting of not more than seven mem- 

bers including the Chairman. 

4. The Council shall serve for a period of two years from the 

date of its appointment. 

5. The Chairman of the Council shall be appointed by the 

Minister. 


Meetings 
6. The Council shall meet at such time and place in the 
Province of Ontario as the Chairman requests. 


Duties of the Council 

7. The Council shall 

a) Inquire into and report to the Minister on: 
i) The feasibility of re-routing rail traffic transporting dan- 
gerous goods within the Toronto Area; 
ii) The feasibility of relocating rail transportation services 
carrying dangerous goods within the Toronto area; 
iii) The feasibility of additional requirements governing 
the transportation of dangerous goods by rail; and 


b) specifically, consider and identify: 
i) The direct and indirect economic costs and benefits in- 
volved in options from re-routing or relocating rail traffic 
transporting dangerous goods; 
ii) Other costs and benefits associated with such re-rout- 
ing or relocating in both qualitative and quantitative 
terms whenever possible; 
iii) The allocation of all costs involved in re-routing or 
relocating to those who would assume them; 
iv) The impact on and risk transfers involving communi- 
ties in the area, shippers and other modes of transporta- 
tion that may occur as a result of such re-routing or relo- 
cation; 
v) The direct and indirect costs and benefits of additional 
requirements governing the transportation of dangerous 
goods by rail; and 
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vi) Methods of proceeding with infrastructure, regulatory 
or other changes necessary to effect any of the options 
identified. 


Remuneration and Disbursements 

8. (1) The members of the Council, other than the Chairman, 
shall serve without remuneration for the exercise of their 
duties. 
(2) The Minister may, in accordance with the Treasury 
Board Travel Policy, reimburse the members of the Coun- 
cil, including the Chairman, for travel and other expenses 
incurred by them in the course of their duties. 


Contracting of Consultants 

9. The Minister may, at the request of the Council, enter into 
contracts for conducting special studies considered neces- 
sary by the Council for carrying out its functions. 


Reporting 

10. The Chairman of the Council shall report to the Minister 
with respect to work of the Council within six months after 
the establishment of the Council and thereafter at intervals of 
six months until a final report is submitted. 


@® Telephone or Oral Presentation 
O Written Submission 


ABC Residents’ Association 
Addiction Research Foundation 
Mrs. Agar 
Mr. K.R. Andrews 
® Association of American Railroads 
Dahn Batchelor 
Bayview Fairways Ratepayers Association 
Beaufort Hills Homeowners Association 
R. Birch 
@ Board of Education for the City of Toronto 
Ms. Carolyn Bonk 
Borough of East York 
David Britton 
Nicole Broughton 
D. Burton, Ministry of Transportation, (Ont.) 
Charles Caccia, MP 
Councillor Joanne Campbell 
Canadian Aviation Safety Board (CASB) 
Canadian Chemical Producers Association 
Canadian Fertilizer Institute 
Canadian Industrial Transportation League 
Canadian Manufacturers’ Association 
Canadian Standards Association 
Candis Investment Corporation Ltd. 
J.L. Cann 
Neil & Darlene Carson 
Goodwin Chan 
A. Chmielenski 
C.J. Churcher, Transport Canada 
City of Brampton 
City of Etobicoke 
City of North York 
City of Oshawa 
City of Scarborough 
City of Toronto 
City of York 
CNR (Canadian National Railways) 
Connaught Laboratories Limited 
G. Cooper, Railway Transport Committee (retired) 
W. Copeland 
Lee Cousins 
CPR (Canadian Pacific Railway) 
Mrs. Valerie Cumming 
Davenport-Perth Neighborhood Centre 
Pierre Desperon 
Mrs. Marina Dorna 
Chris M.J. Edwards, (Van Waters & Rogers Ltd.) 
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O Written Submission 


J. Eisler, Railway Transport Committee (Vanc) 
Elder Mills Ratepayers Association 
D. Ellison, Transport Canada 
Emergency Preparedness Canada 
Emergency Response (Ont.) 
M. Farrow, Ministry of Municipal Affairs, (Ont.) 
E.B. Freeman 
Mr. Manuel Frias 
@ R. Gaade, Toronto Fire Dept. 
ET. Gerson 
Glen Shields Community Association 
@® GO Transit 
T. Goodwin 
Joachim F. Gottschlak 
Governor's Bridge Ratepayers Association 
Betty Hagopian 
Douglas Haldenby 
Mr. Alfred Hare 
A.J. Healey 
Health & Safety Executive (UK) 
Dan Heap, MP 
Lyman Henderson 
Dolf Hiel 
E. Hignell 
Alderman Ying Hope, 
Humber Valley Village Residents’ Association 
Institute for Risk Research 
IRRATE (Dr. G. Wetherly) 
A. Irving 
Mr. C. Irwin 
David F. Jackson 
Anne Jankulak 
Mrs. R.S. Johnston 
@ Mr. John Juniper 
Ron Kanter, MPP 
@® Stan Kaplan, Railway Transport Committee 
Kleinburg & Area Ratepayers Association 
T. Kovar 
H.J. Kuhlmann, Metro-Toronto, Roads Dept. 
M. Lacombe, Railway Transport Committee (Ont.) 
Ray Lambert 
Leacrest Road Action Committee 
Leaside Property Owners Association Inc. 
G. Little, Ministry of Transportation (Ont.) 
C. Lumley, Ministry of Transportation (Ont.) 
John R. Lundon 
John Mayell 
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@ Telephone or Oral Presentation 
O Written Submission 


@® Metro-Toronto Residents’ 
Action Committee (M-TRAC) 
Mississauga Board of Trade 
@ Montgomery Road Ratepayers 
& Residents Association 
@ Moore Park Residents Association 
@® Municipality of Metropolitan Toronto 
& 
@ 
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Dr. D.H. Napier, University of Toronto 
National Transportation Safety Board 
(Charles Batten) 
Neighbourhood Watch Group (Etobicoke) 
North Morningside Community Association 
@ North Rosedale Ratepayers Association 
@® Northern Health Area Community Advisory Board 
@ Frank E. Nott 
Mrs. M. Nousianinen 
Alderman Nadine Nowlan 
@® Ontario Petroleum Association 
@® Ontario Provincial Police (Dangerous Goods Unit) 
@® Ontario Traffic Conference (The) 
® Ontario Trucking Association 
Mr. Leo Penzvalto 
Mde. Louis Rita Pepin 
@ Petroleum Traffic Committee 
Philip E. Wade & Associates 
Playter Area Residents’ Association 
Councillor M. Popovitch 
Procor Limited 
Propane Gas Association of Canada Inc. 
@® Province of Ontario 
Patrick Puccini 
Kenneth Pun 
Mario G. Racco 
@ Railway Association of Canada 
Rathnally Area Residents Association 
Alan Redway, MP 
Reference Canada 
Regional Municipality of Durham (The) 
Regional Municipality of Halton (The) 
Regional Municipality of York (The) - 
@ Mrs. Remiz 
@ Morrison Renfrew, Canadian Institute of Guided 
Ground Transport 
Alfred Rigo 
Councillor P. Robertson 
Howard Rowan 
Supt. D. Rowland, Peel Regional Police 
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O Written Submission 

O ® Councillor June Rowlands 
@ R. Sasaki, City of Toronto (Planning) 
@ Mrs. W. Schofield 
@ Hon. Jan G. Scott, MPP 


South Oakridge Residents Community Association 
South Rosedale Ratepayers’ Association 
Basil & Irene Spurr 
Sinclair Stevens, MP 
@ Mr. F Strang 
St. Lawrence Neighbourhood Association 
Summerhill Residents’ Association 
The Annex Residents’ Association 
The Board of Education for the 
City of Scarborough 
@® The Board of Trade of Metropolitan Toronto 
The Coalition of Scarborough Community Assoc. 
The Markham Board of Trade 
Toronto Transit Commission 
Town of Caledon 
Town of Markham 
Town of Milton 
Town of Vaughan 
Town of Whitchurch - Stouffville 
Township of King 
® United Transportation Union/Canadian Railway 
Labour Association (R.A. Bennett) 
Urban Development Institute/Ontario 
Vaughan Hydro Electric Commission (The) 
Vaughwood Ratepayers Association 
VIA Rail 
Alderman M. Walker 
Patricia Wallis 
Walmer Road Residents’ Association 
Stephen Ward 
Mayor J. West 
Brigitta Westin 
Mr. & Mrs. Whitworth 
@ Mr. F Widonski 
Windfield’s Community Ratepayers’ Association 
Woodland Acres Ratepayers Association 
Mr. & Mrs. M. Wyches 
® York Condominium Corp. 
York Federation of Ratepayers 
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_In the course of our enquiries into the ways of improving 
safety of rail transportation of dangerous goods shipments 
in the Greater Toronto Area, the Task Force sought informa- 
ion and experiences from foreign jurisdictions. We did this 
hrough correspondence, telephone conversations, site visits 
nd meetings. 


Our request for information was initially centered on our 
erouting and relocation mandate. We wanted to find out the 
onditions and circumstances which may exist elsewhere 
nd which may be different from those pertaining to the 
Greater Toronto Area, Canada and North America. In the 
" course of these enquiries, other information was gathered 
and provided to the Task Force - some of which was passed 
to our consultants for their information, consideration and 
consolidation with their work. 


Nine questions were asked of the foreign countries (other 
than the United States). Four supplementary questions were 
then asked. Four questions were asked of the States in the 
U.S.A. Not all countries or States responded. Asummary of 
responses is attached to this Appendix (Tables A1, A2 and 
A3). 


The Task Force corresponded with the following overseas 
countries: 

M@ The Federal Ministry of Transport, West Germany 

M@ The British Department of Transport, and the British 
Health and Safety Executive, Great Britain 

@ The Ministry of Transport and the Ministry of Public 
Housing, The Netherlands 

@ The Ministry of Transportation and Communications, 
Sweden 

M@ The Ministry of Transport, Denmark 

@ The Ministry of Communications, Norway 

M@ The Department of Transport and the Railways of 
Australia Committee (on behalf of Australian States 
Railways), Australia 

H The Ministry of Transport, France 

H@ Finnish State Railway, Finland 

@ The Ministry of Transport, Japan 


The following is a summarization of the major and relevant 
information received. 


Relocations 

With the exception of one siding used for chlorine in the 
Netherlands, none of the jurisdictions reported that track 
relocations had taken place with the object of diverting 
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dangerous goods from densely populated urban areas. 
Buffers 

With the exceptions of the Netherlands and Sweden, no 
jurisdictions have dangerous rail routes along which devel- 
opment has been controlled in the interest of maintaining a 
buffer distance between the railway and the adjacent devel- 
opment. The Netherlands reported that general planning 
and land use legislation applies in these circumstances. Risk 
analysis and separation distances are employed in residen- 
tial development areas. 


In Sweden, adjacent development is controlled, in similar 
circumstances, through local zoning plans and building 
permits. 


Speed 

With the exception of the Netherlands and two Australian 
States, no special speed restrictions are applied to freight 
trains carrying dangerous goods apart from those restric- 
tions applicable to all freight trains. In the Netherlands, 
trains carrying chlorine are limited to 60 kph (37 mph). In 
Queensland, Australia, 60 kph is the limiting speed while in 
Western Australia, LPG (liquified petroleum gas) cars, with- 
out head shields and double shelf couplers, are limited to 40 
kph (25 mph). 


Marshalling 

The manner in which dangerous goods cars are marshalled 
in trains varies widely: 

i) British Rail moves LPG (liquified petroleum gas), flam- 
mables, nuclear fuels and HCN (hydro-cyanic acid) in block 
trains. As origins and destinations are fairly constant and 
British trains customarily are not as long as those in North 
America, there are operational reasons for such a strategy. 
Marshalling separation distances also apply for other dan- 
gerous goods. 

ii) Norway marshalls dangerous goods cars according to 
specific regulations. 

iii) The Netherlands transports chlorine in block trains 
whereas other dangerous goods, such as LPG (liquified 
petroleum gas), moves in block trains only if feasible. 

iv) Sweden and Denmark do not have special marshalling 
regulations. In Australia, dangerous goods cars are gener- 
ally interspersed throughout the train. Two Australian States 
however, reported the use of block trains. 


Operations 

In the area of special operating and technology precautions, 
these also vary widely: 

i) Britain requires special illumination if the last car in the 
train contains flammable goods. 


ii) Norway mandates roller bearings. 

iii) The Netherlands reported an emphasis on emergency 
response, special inspection and enforcement for dangerous 
goods and a preference for transporting dangerous goods at 
night when passenger train frequencies are significantly less 
than during the day. 

iv) Sweden requires a two-wagon separation between cars 
carrying explosives, flammables and pressurized gases. 

v) In Queensland, Australia, explosives are not permitted in 
city centres. 


Traffic Volumes 

In the Greater Toronto Area, the transportation of dangerous 
goods rail is approximately 6% of all rail traffic. Denmark 
and Sweden reported percentages of 5% and 10% respec- 
tively whereas Britain reported that approximately 9% of 
their traffic is dangerous goods. 


While in the Greater Toronto Area, where over 100 twin truck 
car trains are common, freight trains in Britain, Sweden and 
Denmark typically only contain 35 to 55 twin truck, or twin 
axle cars. 


Regulations 

It should be noted that most of the members of the European 

Economic Community reporting to us, subscribe to the RID" 

regulations whereas Britain subscribes to the recommenda- 

tions of the United Nations Committee of Experts, a Health 
*- RID - Reglement concernant le trans- and Safety Commission and an Advisory Committee. It em- 
port international ferroviaire des bodies such recommendations in its British Rail’s Condition 
marchandises dangereuses. of Carriage. 


The Task Force was able, through its Chairman’s visit to 
Great Britain, to obtain a detailed insight into many aspects 
of the approach Britain employs with respect to railway and 
dangerous goods safety - domestically, internationally and 
as a member of the European Economic Community. Our 
Chairman’s visit embodied a series of interviews with senior 
officials of Britain’s Health and Safety Executive; Depart- 
ment of Transport; Chief Inspecting Officer of Railways; 
British Rail (Chairman); and British Rail’s Research and 
Development Division. 


The information provided was extensive. It has been sum- 
marized and is grouped below into main headings, not only 
for clarity, but also to allow for a better assimilation with 
respect to the current roles, processes and functions occur- 
ring in Canada. 
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A significant element, not be overlooked, is that British Rail 
is operated by the Government through a Board of Directors. 
Its Chairman, and Vice-Chairman, have direct responsibility 
for all functions - including government relationships and 
international policy. Part-time Board Members have respon- 
sibilities on various sub-committees. In Canada, with the 
exception of Canadian National Railways to some extent, 
this proprietorial relationship does not exist, thus providing 
a distinct, formal division between the Regulator and the 
Operator. 


Roles and Responsibilities 

Prior to 1974, each Ministry of Government was responsible 
for health and safety. However, a Royal Commission recom- 
mendation, at that time, arising from a major safety incident 
investigation, resulted in legislation entitled “The Health 
and Safety at Work Act” and the establishment of a Commis- 
sion - The Health and Safety Executive. This Commission 
was to deal exclusively with the health and safety of the work 
place and the public safety in all public and private endeav- 
ours. It includes representatives of business, labour and local 
authorities and is assisted by a special Advisory Committee. 
The Commission reports to the British Parliament. Each 
Ministry of Government is responsible for responding to the 
Health and Safety Executive recommendations and enacting 
appropriate legislation. 


An initial inquiry, into the handling of dangerous goods at 
static hazardous sites, led indirectly to the formation of an 
Advisory Committee on the Transportation of Dangerous 
Substances. The first initiative of this Committee was toward 
road transportation. With the participation of industry and 
concerned Agencies, a code of practice covering such matters 
as tank trucks, tank containers, packaging, labelling, load- 
ing, manifesting, document location, special precautions 
and driver training has been developed. Attention is con- 
tinuing in the road mode but the railways are now receiving 
consideration. It is not expected that the regulations for rail 
will be of the same type as road. This is principally because 
rail authorities have already been pro-active in the area of 
safety - resulting in the generation of public confidence and 
little pressure for rail safety improvement. 


Buffer Zones 

These have been in use for some time at static sites. The 
Health and Safety Executive Commission provides technical 
advice to local authorities with implementation being left to 
them. Detail requirements are determined as a result of risk 
analyses (see Risk Analysis below). 


Designated Dangerous Goods Road Routes 

Designated dangerous goods road routes have not been 
mandated. By-laws, attempted by the City of London Coun- 
cil, were not approved by Government. This has however, 
led to the planning of dangerous goods road movements, by 


voluntary agreement, between shippers and local authori- 
ties. 


International Shipments 

Responsibility for international marine shipments remains 
with the Department of Transport which, as Britain’s repre- 
sentative, also co-ordinates the formulation of United Na- 
tions regulations. The Health and Safety Executive is also 
required to consider the UN-International Maritime Organi- 
zation regulations, as they apply to Britain. 


Britain is a voluntary party to the international agreement 
and regulations for road transport (ADR)! and rail transport 
(RID) and strongly endorses their adoption. International 
agreement on standards, at least on minimum standards, is 
considered essential to cope with and not hinder, the consid- 
erable traffic between the European Economic Common 
Market countries. 


1- ADR - Accord européan relatif au 
transport international des marchan- 
dises dangereuses par route. 


Risk Analysis 

This type of investigation started in Britain in the nuclear 
field. It has now become, through experience, a recognized 
form of assessment and comparison by safety inspectors. 
Although there have not been any serious nuclear and dan- 
gerous goods releases to date, industry uses the analysis 
extensively to improve their operations and community re- 
lationship. It is recognized as being a comparison tool only. 


A representative of the Health and Safety Executive, which, 
by the way, is further developing the risk analysis process, 
visited Canada and took time to confer with the Task Force 
and its ‘Risk’ consultant - Concord Scientific Corporation. 
The Health and Safety Executive is now initiating this form 
of analysis for rail transportation applications. 


While there is international cooperation in the field of risk 
analysis, it is gratifying to learn that the approaches used by 
the Task Force are similar to those used elsewhere. 


Emergency Response 

Approvals for handling of dangerous substances by indus- 
try are dependent upon the preparation of emergency re- 
sponse plans. This applies to the static site proponents as 
well as to the local authorities. Health and Safety Executive 
inspectors review all such ‘handling’ and sites in the course 
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of their work. 

Railway Accident Investigation and Inspection 

The British Rail Inspectorate was established in 1840, by an 
Act of Parliament as a result of a series of rail accidents. At 
that time and up to the 1950s, the British railways had been 
independent of government and were privately owned. The 
Inspectorate is a part of the government and essentially 
monitors the railways’ responsibility for rail safety. 


Initially, the Inspectorate’s role was to investigate rail acci- 
dents, but in 1871, this role was broadened to include regu- 
latory responsibilities. These responsibilities were limited to 
specific safety practices, such as signalization, where ap- 
provals were required of the Minister of Transport. Regula- 
tion responsibilities do not include rolling stock unless as the 
result of an Inquiry. 


It was stressed that the Inspectorate must not only be inde- 
pendent but it must also be seen to be independent. To 
achieve this, the Inspectorate personnel were initially drawn 
from the Army Royal Engineers and seconded to the Board 
of Trade. This practice lasted until the turn of the century. 
At present, the Inspectorate remains as an independent body 
with a lot of internally - developed staff. 


The Inspectorate has generated public confidence through 
its activities and expertise and through its objective dealings 
with British Rail. The Inspectorate stays abreast and ahead 
of technology developments and reviews safety monitoring 
reports and practices with senior directors of British Rail, on 
a semi-annual basis. 


The Inspectorate utilizes external experts and union repre- 
sentatives. On occasion, external enquiry officers are also 
appointed when it is felt that the Inspectorate may be in 
conflict with its earlier efforts to encourage specific safety 
initiatives. 


The Inspectorate feels that the British approach to rail regu- 
lation and inspection is effective, resulting as it has in the 
generation of public trust over such a long period of time. 
The Chief Inspector pointed out that the Netherlands em- 
ploy a similar system; that Swedish Rail is largely self regu- 
lated; while, in France, railway regulations are legally bind- 
ing - with criminal consequences for infractions. 


The Inspectorate considers that a significant advance can be 
made in further safety developments if human factors and 
responses are included in the process of technology and 
operations development. 


Research 

Co-ordination of research on the international scene is ac- 
complished through UIC'. However, this is only at the 
Committee level. Direct cooperation on research would 
depend on intergovermental agreements. Rail research, on 
the national scene in Britain, is centered in the British Rail’s 
Research Division. Division staff number 750, with an an- 
nual budget of 16M British pounds ($36M). They are organ- 
ized into disciplinary and functional fields. While British 
Rail’s Board of Directors controls all work, 75% of the project 
budget is managed by business groups oriented to func- 
tional and industry projects. The remaining 25% is allocated 
for exploratory, or longer term, projects to maintain British 
Rail in the forefront of railway engineering development. An 
important source of research project identification is from the 
Inspectorate of Railways (their safety inspection and inves- 
tigative activities) and from the Board’s own Committee for 
Safety (composed of senior staff and public representatives). 
However, human behavioural research projects are cur- 
rently handled by consultants. This latter aspect is becom- 
ing more integrated with technical research and the British 
Rail’s Research Division will soon be acquiring staff to work 
with the operations and medical sections. 


1- UIC- Union internationale des 
chemins de fer. 


Unlike most North American interests, the British and Euro- 
pean railways direct their research towards higher speed 
freight services so that these movements can blend with their 
passenger operations which account for 75% of their busi- 
ness. They stress flexibility and intcr-modal operations espe- 
cially between ship/truck/rail. Safety aspects of research 
are governed by the philosophy that all substances should be 
carried in a safe manner, rather than to refuse carriage. 


British Rail and Dangerous Goods 

Although only about 9% of British Rail freight is dangerous 
goods, the chemical industry expects British Rail to possess 
the necessary and special expertise for such movements 
rather than British Rail’s regulations precluding their accep- 
tance for carriage. The mix of freight and passenger opera- 
tions at speeds in the 60/65 mph range necessitates a certain 
sophistication of design and operations which benefits 
freight and especially dangerous goods. This manifests itself 
in high infrastructure and control standards necessary to 
accommodate passenger services. 


With respect to rolling stock, the ‘Private Wagon Association’ 
works very closely with British Rail operations to ensure 
achievement of acceptable standards in tank wagon design. 
This cooperation is also extended to the development of 
standards for wagons, in international service, under the 


RID regulations. 
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The Task Force made general enquiries of fifteen States in the 
United States and, on specific lines of enquiry, also visited 
the Cities of Chicago, Illinois; San Antonio and Houston, 
Texas; Cambridge and Boston, Massachussetts; Washington, 
D.C.; and the Association of American Railroads’ Test Facili- 
ties near Pueblo, Colorado. 


The fifteen States mentioned above were Michigan, New 
York, Illinois, Missouri, Washington, DC, Washington 
(State), Pennsylvania, Ohio, New Jersey, Idaho, Oregon, 
Maine, Texas, California and Louisiana. Several officials 
were contacted and, in some cases, specific documentation 
was exchanged. Although some States did not respond, the 
majority of opinion was that, while there was some concern 
amongst citizens over dangerous goods transportation, 
there was very little concern (3 States out of 12) over the rail 
mode. Most citizens were concerned with the transportation 
of spent, and unspent, nuclear fuel. This was followed by 
concern for the road transport of dangerous goods. 


At the State level, a similar minimal degree of concern with 
rail transportation was expressed (2 of 12). Inaddition, two 
States expressed concern with the degree of enforcement and 
two States had concern with emergency response readiness. 


Apart from State railway inspection initiatives, exercised 
through a funded program with Federal Railway Admini- 
stration (in addition to its own in-house activities), only two 
out of twelve States, are taking any ongoing action. These are 
in the emergency response area, for one, and ina continuous 
rail monitoring role, through a task force, in the other. In 
addition, three States have only studied the subject whereas 
one State reported that an American Association of State 
Highway and Transportation official would be starting stud- 
ies - commencing with the nuclear waste transportation. 


The Task Force’s Chairman visited Washington, DC where 
he met with the Administrators of the Federal Railroad 
Administration (FRA) and of the Research and Special Proj- 
ects Administration (RSPA). He also met with the President 
and senior officers of the Association of American Railroads 
(AAR). 


In addition to the Cities mentioned above, the Task Force 
visited the Research and Test Department of the Association 
of American Railroads in Chicago and in Pueblo, Colorado, 
and the Transportation Systems Centre of the US Depart- 
ment of Transport’s Research and Special Projects Admini- 
stration, in Cambridge, Massachusetts. 


Federal Railroad Administration (FRA) 


Federal Railroad Administration (FRA) 
and Research and Special Projects Administration (RSPA) 


In 1966, the US Government concentrated all regulatory 
responsibility for railroad safety with the Federal Railway 
Administration (FRA). In 1975, in appreciation of the haz- 
ards inherent in the transportation of dangerous goods by all 
modes, a concentrated responsibility for this aspect of safety 
administration was vested in the Research and Special Proj- 
ects Administration (RSPA) reporting directly to the Secre- 
tary of Transportation. Concentrating central agency in- 
volvement thus not only reduced duplication of objectives, 
research, development and test activities, but it also permit- 
ted a balanced multi-modal perspective. 


Timely communication with the public is considered a high 
priority. It also allows for the opportunity to exhibit owner- 
ship of regulations by various Government Agencies. These 
Agencies receive many inputs to rule making from groups 
such as the railways; the AAR supplier/ producer industries; 
and from the FRA staff as well. 


The Federal Railway Administration has not taken a position 
onspeed with respect to dangerous goods trains. Resolution 
of this issue has been left to local Municipalities, States and 
the US railroads. States have varying ‘constitutional’ powers 
(junior to the Federal authority) as do shippers and carriers 
under interstate commerce legislation. 


Official interest in the safety aspects of transporting danger- 
ous goods is expressed through three groups reporting to the 
Secretary of Transportation. These groups are: 

m@ A Task Force reviewing a Report prepared by the General 
Accounting Office (GAO); 

Mm A Special Task Force, convened by the Secretary; and 

Mm A hazardous goods advisory group. 


Some of the findings which have wide acceptance are: 

™@ Every community should have a good emergency re- 
sponse system with special training and information pro- 
grams; 

= Communities should be financially assisted in emergency 
response costs through a special tax; 

Mi Shippers (and carriers) should be classified; 

H Rail and truck traffic rerouting should not be overlooked 
nor should the impacts on commerce. 


In specific technical areas, the Federal Railway Administra- 
tion, has delegated authority, such as for tank cars, to the 
Association of American Railroads (AAR). The FRA has 
high regard for the AAR process and achievements, which, 
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from time to time, it reviews. Delegation can be withdrawn. 
Nearly all tank cars are leased, and the liability aspect of tank 
car leasing, isan encouragement to high standards. Pressure 
safety factors (to a factor of five) are used for pressure-test 
design for the more dangerous products. 


The National Transportation Safety Board (NTSB) is a mullti- 
modal Agency which reports to Congress and investigates 
accidents with respect to all safety matters. Economics is not 
a consideration. NTSB staff offered the opinion that the 
severity or consequence of rail dangerous goods accidents 
increases with speed. They had no observations on accident 
frequency coupled with this speed factor. They were, of the 
opinion however, that speeds in the 15 mph range should be 
avoided. 


Transportation Systems Centre (TSC) 
The Transportation Systems Centre (TSC) is part of the 
Research and Special Projects Administration (RSPA). 


The Task Force met with the Centre’s Director and senior 
staff. The Centre is a multi-modal Agency which can only 
function within areas of Federal jurisdiction and which 
responds to modal Agency budgets. Unlike the period 
before the mid 1970s, it is not permitted to undertake work 
for industry. 


The Centre is organized into an Office of Administration and 
four technical divisions: 

M@ Research and Analysis 

@ Operational Engineering 

@ Operational Assessment 

@ Technology Applications 


The latter division was the one which undertook develop- 
ment and testing of head shields. 


The Centre enjoys a close relationship with the FRA, through 
the RSPA, but due to limitations on being able to work 
outside government modal Agencies, it is not able to associ- 
ate itself as closely with the AAR as it would like. While a 
Memorandum of Understanding exists with Canada to 
provide for cooperation, the Centre only has a casual rela- 
tionship with the National Research Council and the Trans- 
portation Development Centre in Canada. Similarly co- 
operative work with Britain, Germany and France has not 
been pursued recently. 


There is interest in human factors research. The Centre has 
developed harmful substance detection systems through the 
services of one specialist on staff but such research was not 


active at the time of our visit. Another Centre interest is to 
determine whether there is any growth in hazmat transpor- 
tation. 


A project-needs analysis indicates that there is significantly 
greater concern over environmental issues than for hazmat 
transportation. Concern for nuclear waste transportation is 
also greater than for either of the above where little concern, 
in fact, exists. 


Since the development of the tank car head shield, the Centre 
has been working on tank car failure mechanisms specifi- 
cally for chlorine cars. Its report will be submitted to the 
FRA. Test designs, for aluminum tank cars, were also under- 
way. The Centre would like to extend this series of tests to 
high strength steels. 


Association of American Railroads (AAR) 

i) Washington, D.C. 

In the interest of avoiding conflict, the AAR would have no 
problem with an independent body setting standards for 
safety. However, it would be difficult and extremely expen- 
sive for such a body to maintain effective expertise in the 
technical fields (above the ‘state of the art’ level) as most 
major expertise resides with either the railroads or the AAR. 


The AAR’s five year research planning cycle, with annual 
updates, has been changed from an emphasis on energy 
conservation and efficiency to the operating fundamentals of 
railway - such as braking systems, signals, and communica- 
tions. Research and Development by suppliers is considered 
below average but the US Government is doing Research 
and Development related to safety. 


Research emphasis will move to two major areas - Risk 
Assessment and dangerous goods ratings, or safety predic- 
tions. At present, the AAR feels that railways are 90-95% safe. 
Although improvements will continue to be made, individ- 
ual achievements are becoming relatively more expensive. 
Currently, a cooperative task is underway with the Railway 
Progress Institute (RPI) on materials testing. 


Priority setting for projects is undertaken by the AAR with 
input from suppliers, carriers and the Government. Results 
of research are published, yet it is up to each AAR member, 
or associate, to implement these findings. The FRA, or the 
Canadian Transport Commission (CTC), can embody the 
research and issue regulations. Proprietary work remains 
the property of the proponent. 


Concern was expressed as to the continued viability of the 
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Transportation Test Centre (TTC) in Pueblo, Colorado. It was 
felt that it was important to test new initiatives thoroughly 
before commercial introduction. As an example, AAR offi- 
cials quoted the probability of heavier axle loads being 
employed as the carriers searched for greater productivity. If 
not fully evaluated, at a facility such as the TTC, serious 
consequences could result which would render the carrier 
non-competitive and the railway system less safe. 


ii) AAR Research and Test Laboratories - Chicago, Illinois 
The Task Force had the opportunity of inspecting the AAR 


test facilities in Chicago, but time did not permit a visit to the 
47th Street Track Laboratory. 


This Research and Test Department resulted from the amal- 
gamation of the Research and Development divisions of 
each of the AAR Departments. A wide variety of projects are 
underway on such matters as infrastructure above sub- 
ballast, on equipment and on materials. The Department 
undertakes proprietary testing for suppliers but does not do 
design work. It does however, provide advice on perform- 
ance and practices. Specifications, resulting from tests and 
other supplier activities, are developed by the AAR. 


The Research and Development Department undertakes 
certification testing of components, submitted by suppliers, 
as well as of manufacturing plant facilities, processes and 
quality control. 


The AAR does not automatically become involved in acci- 
dent investigations. However, they do posses the largest 
concentration of railway knowledge in North America and 
consequently get invited to participate in many accident in- 
vestigations. 


A tank car safety project presently underway is being under- 
taken in cooperation with Railway Progress Institute (RPI) to 
which all tank car manufacturers belong. The objective is to 
further reduce lading loss and improve tank integrity. Cur- 
rent priorities, in this area, are in the studies of steel metal- 
lurgy and brittle fracture. 


The FRA and the AAR cooperate on performance monitor- 
ing, including the review of all repair dockets carried out in 
certified shops. However, it is felt that more detailed report- 
ing is required relating to the tank car damage causes. 


In this area particularly, the AAR feels that public perception 
of safety initiatives was very low. Their Research and Test 
Department budget was estimated at approximately $22 
million for 1987 which includes their Washington Systems 


Centre. The final distribution of expenditures (in percentage 
terms) for 1985, was quoted as: 


Category %o 
Breipht slain Equipment <..aree caesuesence ee 29.0 
TACK ANd SUM CATES 3..-..c-- certo cscaies ast ster 23.0 
Menicle -TrACK Interaction ie-<. wavcesesensevsendasCansdessnseene ees 16.3 
Freight Equipment Management............ssssessseseeseseeen 8.0 
ram, Controls lechnology- ics. .-1.c0e.nice tee ce 
BRP lOveCs SaPCly tcccuusn cy toae sence ee ee 3.0 
EVAL OMMIGRUAL S sissccss vice. case tal mig eee aa 
AP EIA CHIC Y oe escat. st Soaetceancteten och eek cena rasta teats oa 
ENGR ooo cane oe ws chao gh VSR ee ee 9.6. 


The anticipated return on Research and Development in- 
vestment was quoted as 8 to1. Theneed for the rehabilitation 
of railway bridges was seen as a future issue, possibly 
requiring large sums. Employee behaviour; emotional and 
job stress; and harmful substance abuse were not being 
addressed by the AAR. 


iii) AAR Transportation Test Centre - Pueblo, Colorado 


The AAR’s Research and Test Division has a staff of 340, 
functioning through three sections. Programs are set and 
activities are co-ordinated through the AAR’s executive. 
This does not however preclude an individual R & D Section 
from interfacing with external organizations such as ihe 
FRA, the Research and Special Projects Administration 
(RSPA), supplier and shipper industries, and/or academic 
and research institutions. The three sections are: 

H Washington Systems Centre (WSC) - dealing with such 
matters as management, operations and economics. 

i Chicago Test Centre (CTC) - dealing with such matters as 
scientific, design test and qualification tests. 

M™ Transportation Test Centre (TTC) in Pueblo, Colorado - 
dealing with such matters as systems and component field 
testing /development and hazard material training. 


TTC (unlike its sister Centres, the CTC and the WSC which 
are fully funded by AAR’s members), is a quasi-commercial 
operation carrying out assignments on a breakeven basis. 
Some assignments are cost plus a fixed fee. Other projects 
may just be a fixed fee. Through their membership in the 
AAR, Canadian railways contribute to the AAR’s general 
revenues (less the legislative portion of costs which pertain 
to the U.S.A. only) and participate in all test programs. The 
only direct involvement to date, has been in the hazard 
training area. The TTC will undertake services for any client; 
does not publish reports unless requested to by the client; 
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and undertakes some work on a proprietary (commercial 
confidential) basis. 


Results of proprietary testing are sometimes shared but only 
with the client’s permission. The TTC is recognized as the 
only facility of it’s kind in the Free World. A Swedish facility 
consists of a test loop only while the Chinese are considering 
a facility of their own. The TTC has no long term funding 
guarantee from anyone. Its deficit, usually accepted by the 
AAR’s members, currently stands at $250,000. (estimated to 
be $400,000. by year-end 1987). The TTC 1987 budget is $12 
- $13M. The AAR’s total Research and Test budget is about 
$17 - $18M. The TTC budget consists of revenues from: 


li Research and Test Department program ($3.5 Million) 
@ Operations & Maintenance Department ($ .5 Million) 

@ The FRA ($6 to $7 Million) 

@ Railroad Supplier Projects (including proprietary testing) 
($2 Million) 


The AAR also funds academic research through the Massa- 
chusetts Institute of Technology; the Illinois Institute of 
Technology; the University of Illinois and the Carnegie 
Mellon Institute. 


Research is not well co-ordinated between various parties 
having an interest in rail but the level and degree of co- 
ordination has improved over the recent past. The AAR has 
been reasonably successful in maintaining this co-ordination 
although duplication still exists. Within Canada, the AAR’s 
co-ordination exists with the Railway Association of Canada 
(routine exchanges), the National Research Council, B.C. 
Rail, Canadian Pacific Railway and the Canadian Institute 
for Guided Ground Transport. The AAR has an exchange 
program with British Rail, Brazil and Mexico. No such 
arrangement exists with Japan. 


The TTC staff is presently around 200 persons: 

@ 1/3 employed on facility maintenance; 

@ 1/3 employed on operations such as fire, security, loco- 
motive and rolling stock maintenance and operations; and 
@ 1/3 employed on test management, equipment fabrica- 
tion and installation, instrument installation and calibration, 
and tests operation and reporting. 

In the middle to late 1970s, the TTC facility staff numbered 
about 650. Currently, the TTC is under-utilized. 


The Pueblo facility was opened in May, 1971 atacost of $70M. 
The original intention was for the operation of a high speed 
test facility for guided ground transport (principally passen- 
ger) and included tracks for air cushion and magnetic levita- 


tion vehicles. This was in addition to facilities for conven- 
tional flanged steel wheel on rail. In 1974, the facility became 
the Transportation Test Centre of the FRA. In 1981/82, the 
U.S. Government reduced FRA’s funding and in October, 
1982, it signed an operations and management agreement 
with AAR. Since the AAR has taken over the TTC, additional 
facilities have been added (e.g. the FAST track loop and 
connecting tracks, and the hazmat training school and facili- 
ties). Additional connections and/or tracks are contem- 
plated. The facility is now valued at approximately $100M. 


Although research programs have relatively high returns on 
investment (ie. 5 - 10 to 1), initial expenditures are also high 
thus causing research to be too frequently driven by crisis. 
Much research can be done but the controlling factor, in the 
absence of obvious need, is economics. 


The AAR feels that railways will continue to erode over the 
longer term unless a research program, proportionate to 
need, is maintained. 


With respect to Standards, it was stated that these appear to 
have a legal connotation but are, in reality, only bench marks. 
They do no ensure that the object, or item specified, is 
adequate for the results expected. More work needs to be 
done on the system as a whole. Co-ordinating the perform- 
ance and design of each element in a systems approach (e.g. 
equipment as well as track) is seen as a requirement. The 
ultimate would be to achieve an integrated train, infra- 
structure and operational integrity. 


An example of some of the capabilities of the TTC are 


outlined below. The TTC is however, prepared to undertake 
any research and test function. 


Capabilities 


Locomotive: Dynamometer testing, suspension and con- 
trol. On-board data collection. 


Vehicle: Modelling, track vehicle dynamics, ride per- 
formance, certification, automatic identifica- 
tion, fatigue, aerodynamics, trucks, lading 
(including securement) and maintenance 
technologies. 


Track: Track performance monitoring, track/ve- 


hicle systems, construction/maintenance, 
track degradation, track geometry standards, 
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compact footing and wear, rail metallurgy, 
vehicle performance on track deficiency/ 
track types/ track buckling/ and track pull 
aparts. 


Other: Hazmat training and tests, torch fire site, ex- 
plosive tests, drop tests, rail/highway im- 
pact, train/train impact, derail simulations, 
fire safety and highway vehicle testing (inter- 
modal). 


The Task Force visited the facilities and noted that a number 
of field tests were of a proprietary nature - some with railway 
funding while others were being carried out with FRA funds. 
No Canadian National Railways, Canadian Pacific Railway 
or Canadian Government projects have been undertaken at 
the TTC although Canadian railways do participate in fund- 
ing AAR’s initiatives through their AAR membership. 


City and State Visits 

i) Chicago, Illinois 

The Task Force met with a representative from the Office of 
the Mayor and senior departmental officials. An official of 
the Illinois Commerce Commission also attended at the 
City’s invitation. 


The State has legislation relating to Federal Rail legislative 
provisions and participates in the rail hazmat inspection 
program with 3 hazmat and 4 rail inspectors. The FRA has 
sixteen rail inspectors in Illinois. Thirty-five railroads oper- 
ate in Illinois of which twenty-three are rated as Class 1 or 2. 
Approximately 10% of freight is hazmat. The number of 
truck safety incidents were considered to be greater than for 
rail. 


City of Springfield undertooka rail relocation study, with the 
FRA’s assistance, with the objective of rerouting trains for 
hazardous material reasons. Public interest however, cen- 
tered on grade crossings, noise and vibration and not on 
hazmat transportation. The study was eventually aban- 
doned. Staff felt that this was not inconsistent as environ- 
mental issues appear to predominate over rail accidents. 


The Chicago Fire Department felt that ‘relocation’ was not a 
practical solution for Chicago due to its impact on industry 
and on the City. It felt however, that transportation of hazmat 
materials was not safe, especially by truck. Rerouting; the 
timing of movements; and the effective emergency response 
capability were considered the current paths to pursue. 


It was pointed out that the Federal Conference of Mayors and 
National League of Cities was examining numerous issues, 
including hazmat transportation, and was planning to ap- 
proach Congress. However, the Cities are not being able to 
achieve a concensus and there is similar division of opinion 
at the State level. 


ii) San Antonio, Texas 
The Task Force met with an Alderman prominent in safety 
and security matters, and with the Fire Chief and his officials. 


Having been the site of a recent hazmat accident resulting in 
a product release in June, 1986, the Task Force was keen to 
hear of this most recent experience. The Fire Department 
outlined the response process from the initial response of a 
reported fire hazard accident, through to product identifica- 
tion; expert consultations; specific action plan formulation; 
public information; evacuation; and restoration. The impor- 
tance of there being a single, on- scene commander; a com- 
prehensive public information system; specific action plans, 
formulated with expert advice; and support of elected offi- 
cials were all cited as major positive aspects of the response 
action. Some residents want hazmat diverted from the area, 
but the elected officials feels that that is not realistic. Addi- 
tional safety measures and effective response are considered 
practical solutions. 


The City of San Antonio is concerned with the hazmat 
transportation by road. It is also concerned with the lack of 
specialized knowledge level of those not on emergency 
response teams - such as citizens, patrol personnel, doctors, 
teachers, politicians, and, business persons, thus indicating 
a need for a broad public education, if errors, however well- 
intentioned, are to be avoided. 


iii) State of Texas 


The Task Force met with representatives of the Texas Water 
Commission and the Texas Railroad Commission (TRC). 


The Water Commission is primarily charged with the preser- 
vation of water supplies and investigates all matters such as 
spills, runoffs and sewage disposal. The Commission only 
acts to assume control in the case of an emergency and in the 
absence of a responsible Municipal official. It works with the 
Railway Commission when requested. 


The Texas Railroad Commission (TRC) was originally 
formed in 1891 to deal with commercial carrier regulations 
and oil drilling concessions, licensing, distribution and refin- 
ing. The transportation function is currently centered on 
safety since the U.S. Staggers Act on deregulations. It has ten 
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rail inspectors who carry out a cooperative program with the 
FRA and who report incidents directly to the FRA. The State 
attempts to issue safety procedures in areas not covered by 
Federal law. They expect the State’s caboose law to be 
challenged and overturned as being beyond their jurisdic- 
tion but they feel the end-of-train unit to be a reasonable sub- 
stitute. The running speed of trains is approximately 40 - 50 
mph. InSan Angelo, Texas, which has ‘home-rule’ legislative 
authority, the speed of trains has been reduced, by the 
municipality, to 12 mph in the interest of public safety at 
grade crossings. 


The State has performed a study of truck versus rail safety. 
Rail is considered twice as safe on a ‘tank by tank’ basis. 
Liquid Petroeum Gas (LPG) trucking is highly regulated. 
Operators are required to qualify, and requalify, every five 
years and trucks are inspected up to three times annually. 
Regulated truckers are thought to be comparable with rail- 
waysas to their safety record. Data on ‘unregulated’ truckers 
is hard to obtain and safety is questioned. 


iv) Houston, Texas 

The Task Force met with City of Houston and some FRA 
representatives hosted by the Port Terminal Railroad (PTR) 
Association. 


The PTR Association represents eight railroads and provides 
switching and transfer service to 152 industries on the ship 
channel. It has 141 miles of track, 500 employees and handles 
500,000 cars annually to one of the largest concentration of 
chemical industries in the world. 


Prior to 1980, the PTR had the worst safety record in the 
U.S.A. and was threatened with closure by the FRA. In 1980, 
the new General Manager introduced a program directed at 
safety, training, staff assistance and plant and equipment 
upgrading. He also introduced a cooperative program with 
the City of Houston and communities - directed at safety 
planning and interdependence. This total program was 
undertaken with PTR staff cooperation. The following se- 
quence of priorities were enunciated for the Task Force: 
Safety: Management owes this to staff (and community). 
M@ Efficiency: Management owes this to clients with a high 
level of readiness, reliability and services. 

@ Economics: Management owes productivity and com- 
petitiveness to PTR owners. 


Insistence on adherence to safety rules, combined with the 
new program and attitudes, generated such gains in safety 
that PTR won two gold and three silver Averill Harriman 
Awards. This was done while still achieving a 22% gain in 
productivity. 


Relationship with the City of Houston is achieved throu gha 
full time PTR co-ordinator who is responsible for maintain- 
ing a relationship with City departments and communities. 
The City sees the acquisition of new industries, and the 
continued improved service to those already existing, as a 
priority. It views the service, provided by PTR and its 
members railroads, as ‘an asset’ in attracting such industry. 


v) Boston, Massachussetts 

The Task Force met with the Commissioner of Transporta- 
tion and senior officials of the Police, Fire, Policy and Plan- 
ning, Office of Special Hazards and Health and Environment 
Departments. 


Residents are concerned with hazmat transportation but 
mainly by truck. Hazmat transportation is banned from 
using the 2,500 ft. tunnel and from using City streets from 6 
a.m. to 8 p.m. 


Rail routes, which handle hazmat material, are outside the 
City of Boston, except for one intermodal yard where chlo- 
rine is handled. The yard is however, located between two 
highways. 


In an emergency, the Fire Department acts as the on-site 
commander with support from the police. The Public 
Commission has an Emergency Plan. The Health Depart- 
ment and hospitals act, ina support role. Reliance is however 
placed on outside experts, if a spill occurs. 


H@ No rail relocations have been effected overseas, or in the 
USA, for trains carrying dangerous goods through popu- 
lated areas. In the USA, relocation is not considered a 
practical solution. 

Ml Probably as a consequence of rail lines not having been 
relocated, there is no application of buffer zones of compat- 
ible development between new routes and residential devel- 
opments. However, the Netherlands did report the use of 
planning and land use legislation to apply set backs for 
residential developments. . 

Mi With the exception of USA, where some speed restrictions 
are in affect for public safety at grade crossings, no speed 
restrictions for dangerous goods trains are in effect in the 
majority of foreign countries polled. In the Netherlands, 
trains transporting chlorine are limited to 60 kph (37 mph). 
H Due to the nature of rail operations in England (character- 
ized by trains with fewer wagons, which themselves are 
smaller than those in common use in Canada), some danger- 


The Toronto Area Rail Transportation of Dangerous Goods Task Force Page 6.27 


Page 6.28 


ous goods are transported in block trains. Similar operations 
occur in the Netherlands while two Australian States report 
some use of block trains. With greater capacity trains in use 
in Canada and with the longer distances encountered in this 
country, there does not appear to be a case, for this type of 
strategy. 

@ Consideration of human factors is not commonly consid- 
ered in the planning and designing of operations and/or 
technology. The consensus however, supports this as an area 
worthy of attention. 

H@ Citizens in the USA, are more concerned with environ- 
mental matters and nuclear radiation leaks than with the 
transportation of hazardous materials. This may indicate a 
basic lack of knowledge as has been pointed out by some 
respondents. 

HM Rail is widely considered to be safer than trucks but the 
basis of comparison is not clear. Some comparisons are made 
on the basis of equal quantities while others are based ona 
per shipment basis or on a consideration of the severity of 
accidents. 

@ Inthe USA, States have almost no authority over railways. 
This is an area where Federal law is dominant. 

M Most of the USA States consider emergency response 
planning to be an important factor. 

@ Although Canadian railways, as full members of the AAR, 
participate in the AAR’s research activities, there is no active, 
co-ordinated research program, or technical exchange, be- 
tween the two countries. Considering the capital resources 
available within the AAR; within the Canadian and USA 
Governments; and within other institutions of both coun- 
tries, this lack of co-ordination is surprising. 


Summary of Foreign Experience Responses Tables 
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(United States) 
Note: Three states did not respond. 


Questions 

(abbv.) Michigan New York Illinois Missouri Pennsylvania 

1. Are you no no no no Very little with 

aware of cit- rail. Road 

izen concerns transp. is of 

re: Transp. of concern. 

DG by rail? 

2. Is there Location of No. FRA is No. FRA is no Yes, but with 

concern at the Manifest & responsible responsible road transp; 

State level? Ident. of prod- None with rail. 

uct Feels rail safer 

than road. 

3. Have/will DOW interface State has fed. see N.Y. AASHTO no 

any steps been/ with railways leg. embodied starting study 

be taken to & public to in State Statutes of nuclear 

render rail explain opera- _—_ and inspect waste transp. 

transp. safer? tion railways. Feds 

pay 50% of 
costs 

4. Has the no no See above no 

subject been 

studied 
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Ohio 


New Jersey 


Idaho 


Oregon Texas California Louisiana 
Yes. After Mo) no Yes no Yes - re- Not overly 
Miamisburg sponse sO 
YES. Gov. YES-FRA has Resource not Yes no Yes - re- Same 
appointed responsibility, justified sponse. No 
TF. Report but not satis- rail author- 
forwarded. fied with level ity. Feels rail 
of enforce- operation is 
ment. Main safe 
concern is 
hazardous 
waste. 
TE. is Embodying N/A Have no rail no Only inthe State DOT 
standing ap- Fed. law into authority response & FRA in- 
pointment. State law for area spections. 
State enforce- No more 
ment with initiative 
50% aid. 42 mentioned. 
Hwy inspec- 
tors. 4 rail 
Yes. By TF. Yes. By TF. Safety is Have under- Hauling No. Feels No 
objective but taken re- DG's is way __ rerouting 
no specific sponse of life in and reloca- 
action con- coordination Houston tion not 
templated & planning practicable. 
study 
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(other than the United States) 
(Original Enquiry) . 
Note: All countries did not respond. 


Questions (abbv.) Britain Norway Netherlands 

1 Any Buffer no no no 

Zones? 

2. Any restricted no no Speed appropriate for eqpt. 

speeds (urban)? & track. Chlorine limited to 
60kph (41mph) 

3. Any mitigating Special packages and no Regulations apply 


containers. If last 
car (flammable) then 
tail lamp needed. 


measures? 


Sweden 


no 


Not for DG spe- 
cifically 


4. Any special DG no Roller bearings Trained response. Special On trains 2 wag- 
precautions? spark protection police enforcement units for on separations 
DG’s. Departure in-spec- _ between explo- 
tions. Generally DG trans- _ sives, flam- 
ported at night when pas- _mables, pressur- 
senger trains not running. ized gases. 
5. How are DG LPG, flammable, Special location- Special trains used for DG not trans- 
cars assembled in nuclear fuels, HCN- ing-nospecial chlorine (block trains). ported in special 
trains? Block trains cars Other DGs (LPG) trans- trains 
ported in block trains if 
feasible. 
6. Is rail safer than Truck incidents Yes No evidence either way. Subjectively rail 
road? more/severity - less safer than road. 
7. How are Buffers N/A N/A Wide range of measures. Zoning & build- 
protected (see Q1?) Planning & land ing permits 
use legislation applies and 
risk analysis and distance 
measurements for residen- 
tial development used. 
8. Has any reloca- None None One. Siding used for chlo- no 
tion taken place? rine being relocated away 
from residential area. 
9. Who paid? N/A N/A Re: Q8?, the cost is borne by - 


the Municipality, 2 Minis- 
tries, the industry in ques- 
tion &the state railway 
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Australia 


Australia 
Denmark State Rail Victoria Rail Queensland Rail Westrail National 

no no no no no no 
No-100kphnormal. Limited to rail/ Limited to 60kph 40kph for LPG Limited to 
Infrastructure restric- stock - 80kph rail/stock w/o double shelf rail/stock 
tions could apply. coupler & head 

shields 
no no no Explosives out of no no 
town centre - no 
petrol storage 

No. Are considering no no no no no 
inspection of DG 
wagons. 
DGscanbecarriedon Some block, Some block, Interspersed Interspersed Interspersed 
any freight -not mostly inter- most inter- 
passenger ferries. spersed. spersed. 
DG wagons are 
separated in train. 
Subscribe to RID. 
Subjectively rail safer Yes Yes Yes Yes Same 
For road, transport 
routes are designated 
They are not. N/A N/A N/A N/A N/A 

no no no no no no 

: N/A N/A N/A N/A N/A 
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(other than the United States) 


(Supplementary Enquiry) 


Questions 
(abbv.) 


1. What are the quanti- 


ties of DGs and NDGs 
transported? 


2. What proportion is 
transported through 
built up areas? 


3a. What is wt. of 
Dangerous goods car 
& typical load? 


Britain 


Frt. wagon miles, 366 
m. DG/NDG ratio 
under reply. 


Don’t know, but there 
are no routing restric- 
tions. 


3b. Is there a signifi- 
cant difference be- 
tween gross wts. of 
cars transporting 
NDG? 


3c. What are typical 
lengths of freight 
trains? 


4. Is there a quantity 
or length restriction 
for DG trains? 
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Gasoline 105 LT 
LPG 80LT 
Most DG in block 


trains as (3a). 

Box car commodities 
in wagons 4 wheeled 
45 LTGLW. 


Block trains are typi- 
cally 12-16 100LT 
wagons. Ore trains - 
3000 LT. 


No other than for 
signal, siding No. and 
traction. Incompat- 
ibles subject to separa- 
tion distances. 


Sweden 


DG is about 10% of 
total of 32.3 MT. Of 
DG about 1/2 is 
flammable liquids. 


Nearly all. 


25T 4 axle wagons 
with GW 80T. 


Tank Cars are about 
10-15% heavier than 
box or flat cars. 


Denmark 


5% per year or 15000 
car loads are danger- 
ous. Train percentage 
not quoted. 


No distinction. 


TCs weigh 50T, wag- 
ons 20T. No typical 
load wt. available. 


No significant weight 
difference 


630m, 50-55 2 axle or 
30-35 4 axle wagons. 
Length of trains 
dictated by power and 
profile. Usual wts. are 
900, 1300, or 1800T. 
DGs are not trans- 
ported on block trains. 


No 


Typical lengths of 
freights, 500-600 m. 
with maxium of 855 
m. 
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